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1.  Introduction 


Shortly  after  the  close  of  the  19 growing  season,  a consolidated  report 
was  issued  on  the  findings  of  the  various  research  activities  undertaken  during 
the  year  under  the  expanded  project.  That  report  consolidated  a number  of 
miscellaneous  progress  reports  that  had  been  issued  earlier  during  the  year. 

This  report  on  activities  during  1955  has  been  prepared  to  provide  a set  of  notes 
in  which  activities  throughout  1955  are  recorded  in  similar  fashion.  Pressure  of 
work  prevented  tlie  publication  of  this  report  earlier. 

The  analysis  of  data  collected  durin^  1956  has  already  progressed  to  the 
point  where  conclusions  that  were  drawn  at  the  end  of  1955  could  noTir  be  amplified 
considerably.  However,  to  be  consistent,  everything  that  is  said  in  this  report 
applies  only  to  work  during  the  1955  season.  The  pattern  of  surveys  conducted 
during  the  year  conforms  closely  to  what  was  done  in  195h.  Field  activities 
were  again  under  the  direction  of  the  Special  Statistics  Branch,  with  the  Research 
and  Development  Staff  being  primarily  responsible  for  the  technical  aspects  of  the 
work  and  the  analysis  of  the  data. 

The  acreage  and  livestock  survey  conducted  in  June  1955  covered  basically 
the  same  sample  of  segments  used  in  the  Southern  States  the  previous  year.  The 
non-open  county  segments,  which  in  195U  were  found  to  be  too  large  and  too  few 
in  number  for  maximum  efficiency,  were  reduced  in  size  and  a correspondingly 
larger  number  included  in  the  san^Dle,  The  open  segments  were  identical  with 
those  used  in  19 5U, 

In  addition  to  the  area  sarple,  a supplementary  list  of  1,000  large  farms 
was  also  selected  for  enumeration  in  the  same  counties  covered  by  the  area 
segments.  One  hundred  additional  segments  were  also  selected  in  85  new  counties 
for  pilot  studies  on  the  closed  segment  approach. 

Mail  surveys  were  again  conducted  as  of  October  1 and  December  1 for  data 
on  harvested  crop  acreage,  reported  crop  production,  and  livestock  inventories. 
About  1,100  questionnaires  were  mailed  as  of  October  1 and  about  600  as  of 
December  1 to  subsamples  of  the  farmers  interviewed,  A sample  of  330  non- 
respondents to  the  October  Survey,  which  dealt  largely  with  crop  acreages 
and  production,  was  interviewed.  But  instead  of  interviewing  non-respondents 
to  the  December  Survey,  which  dealt  primarily  with  livestock  numbers,  an  inde- 
pendent sample  of  325  farms  was  selected  for  interview  parallel  with  the  mail 
sample  to  eliminate  the  time  lag  between  the  mail  and  interviexir  portions  of  the 
survey.  Two  mailings  were  used  in  the  mail  part  of  both  surveys  and  base  data 
obtained  for  the  same  farms  in  June  were  entered  on  the  questionnaires  before 
they  were  mailed.  It  was  hoped  that  this  device  would  increase  the  mail  response 
rate  and  would  also  tend  to  maintain  a greater  degree  of  consistency  in  the 
farming  units  for  which  respondents  reported  by  mail  as  compared  with  the  June 
interviex'j. 
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Objective  yield  studies  on  cotton  and  corn  were  conducted  on  about  UOO  fields 
for  each  crop  in  1955  as  compared  with  about  200  of  each  in  19 5U*  Although  the 
number  of  fields  was  doubled,  the  number  of  farms  on  which  those  fields  were 
located  was  approximately  the  same  as  in  19Sh»  The  field  observations  were 
about  the  same  as  those  m.ade  in  19$hf  except  that  observations  on  corn  were 
started  as  of  August  1,  rather  than  September  1, 

About  60  wheat  fields  were  used  for  objective  yield  data  in  Texas  and 
Oklahoma  in  the  Spring  of  1955>  but  because  of  severe  drought,  it  was  possible 
to  make  such  observations  in  only  about  one-half  the  fields  selected  for  study. 
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2.  Suitimary  of  Results 


Results  from  the  June  Survey  indicated  that  revisions  made  in  the  question- 
naire for  1955  effectively  eliminated  the  over  reporting  of  certain  items  that 
was  encoimtered  in  19^h»  The  use  of  the  supplementary  large  farm  list  resulted 
in  some  reduction  of  s angling  errors,  but  difficulties  were  encountered  with 
the  use  of  the  list.  Large  operations  often  involved  complicated  tenure  arrange- 
ments, It  is  not  always  practicable  to  arrive  at  a clean  separation  between 
land  that  should  be  considered  part  of  a large  farm  and  land  that  should  be 
considered  a separate  operation  and  part  of  the  universe  covered  by  the  area 
sample.  In  addition,  it  is  sometimes  difficult  to  determine  the  headquarters 
or  location  of  residence  for  large  corporations  which  are  spread  over  several 
states.  Reducing  the  size  of  the  non-open  country  segments  and  including  a 
larger  number  in  the  sample  improved  the  efficiency  of  the  sample  and  facilitated 
field  operations. 

Results  from  the  small-scale  study  on  closed  segments  were  very  gratifying 
and  led  to  the  conclusion  that  the  1956  survey  should  be  run  entirely  by  that 
method  with  the  possible  exception  of  livestock  numbers.  Experience  was  not 
sufficient  to  reach  specific  conclusions  as  to  whether  or  not  livestock  numbers 
should  be  obtained  by  that  method  rather  than  by  the  farm  approach,  although 
preliminary  indications  were  that  the  closed-segment  approach  would  be  satis- 
factory. 

Results  from  the  October  and  December  surveys  suggest  that  in  an  integrated 
program  of  surveys  of  this  nature,  such  surveys  should  be  conducted  entirely  by 
interview  rather  than  partly  by  mail  if  any  appreciable  improvement  is  to  be 
attained  over  procedures  already  in  use  by  the  Division,  Although  response 
rates  to  the  mail  surveys  were  improved  in  1955^  the  interviews  still  had  to 
carry  a relatively  high  fraction  of  the  total  weight  in  the  estimates.  Further- 
more, there  was  still  some  lack  of  comparability  in  the  farming  units  for  which 
respondents  reported  by  mail,  as  compared  with  the  units  defined  at  the  time  of 
the  June  interview. 

Objective  yield  studies  on  cotton  led  to  the  development  of  forecasting 
equations  which  seemed  to  be  consistent  with  the  development  of  the  plants 
throughout  the  season.  Definite  procedures  were  set  up  for  making  experimental 
yield  forecasts  in  1956,  Early  in  the  season  these  formulas  make  provision 
for  fruit  still  to  be  formed  on  the  plants,  while  later  forecasts  depended 
largely  upon  predictions  of  the  amount  of  fruit  on  the  plants  that  will  reach 
maturity. 

Studies  on  corn  indicate  that  in  the  South  most  of  the  ears  are  already 
present  at  the  time  of  the  August  1 Survey,  so  that  the  forecasting  problem 
in  that  area  reduces  mainly  to  predicting  size  of  ear  at  maturity.  Ear  length 
seems  to  be  closely  correlated  with  the  amount  of  grain  produced.  The  ear 
seems  to  reach  its  maximum  length  fairly  early  and  thus  serves  as  an  early 
indication  of  weight  of  grain  per  ear  at  maturity. 


- h - 


Studies  on  iirheat  were  complicated  by  heavy  abandonment  and  partial 
combining  of  some  of  the  sample  fields.  This  made  it  difficult  to  determine 
the  acreage  actually  intended  for  harvest.  It  x^as  planned  to  restrict  field 
observation  to  acreage  for  harvest,  only.  Experience  in  the  Spring  of  19^5 
suggests  that  it  is  better  to  think  in  terms  of  the  total  acreage  actually 
standing  than  to  attempt  to  estimate  the  portions  actually  intended  for  har- 
vest, The  objective  field  observation  woiild  then  apply  to  all  acreage  actually 
standing  as  of  a given  date.  The  objective  observations  indicate  that  it 
should  be  possible  to  arrive  at  a procedure  for  forecasting  the  number  of 
heads  to  be  produced,  from  a count  of  stems,  early  in  the  season.  It  also 
appears  that  the  weight  of  grain  per  head  is  closely  related  to  length  of 
head  and  that  heads  reach  their  maximum  length  shortly  after  they  begin  to 
appear. 

Because  of  the  necessity  for  reconciling  objective  yield  indications  with 
yields  reported  by  farmers,  it  is  important  to  know  whether  farmers  tend  to 
report  crop  acreage  in  terms  of  the  gross  sizes  of  the  fields,  or  whether  they 
report  in  terms  of  the  net  acreage  on  which  the  crop  is  actually  present.  In- 
tensive measurements  were  made  on  a sample  of  about  $0  fields  growing  each  of 
the  following  crops:  cotton,  corn,  sorghum,  and  soybeans.  Results  indicated 

that  cotton,  which  is  grown  under  rigid  allotments,  is  reported  on  a net 
basis,  but  that  acreage  for  the  other  crops  tend  to  be  reported  in  terms  of 
gross  field  sizes. 

It  was  also  discovered  that  the  crop  actually  found  to  be  growing  in  a 
selected  field  at  the  time  of  the  quality  check  \jas  sometim.es  different  from 
the  crop  reported  at  the  time  of  the  June  Survey,  It  is  possible  that  some 
crops  reported  in  June  had  not  yet  been  planted  by  that  date  and  that  depar- 
tures from  intentions  may  have  occurred  between  the  time  of  the  June  Survey 
and  actual  plantings.  But  it  is  also  possible  that  farmers  sometimes  make 
errors  in  identifying  particular  fields  under  discussion  on  the  aerial 
photographs  and  ascribe  a crop  to  the  wrong  field  even  though  the  acreage 
itself  is  reported  accurately.  Further  studies  are  needed  to  determine  the 
reason  for  such  discrepancies  and  to  learn  x\rhether  or  not  they  have  a ten- 
dency to  average  out® 


3,  The  June  Enmnerative  Survey 


3.1  Purpose 

This  was  the  second  June  Enumerative  survey  made  as  part  of  a broad  research 
program  aimed  at  developing  an  improved  crop  and  livestock  reporting  system*  he 
system  visualized  in  connection  with  this  survey  consists  of  a probability  area 
sample  of  farms  being  interviewed  in  June  of  each  year  to  obtain  data  on  planted 
crop  acreages  and  livestock  inventories^  with  objective  plant  observations  and 
farmers’  appraisals  of  crop  prospects  and  final  yields  being  obtained  for  impor- 
tant crops  on  a subsample  of  those  farms  at  monthly  intervals  during  the  growing 
season^  and  with  mail  or  interview  surveys  being  m.ade  on  the  entire  sample  during 
the  year  to  estimate  harvested  crop  acreages ^ final  crop  production^  and  end  of 
year  livestock  inventories.  Studies  leading  to  the  development  of  an  improved 
system,  which  is  at  present  assumed  to  be  of  that  general  character,  are  being 
conducted  under  simulated  operating  conditions  in  the  belief  that  this  is  the 
most  efficient  procedure  for  studying  the  suitability  of  proposed  methods  and  for 
incorporating  the  results  of  the  studies  in  the  regular  operating  program. 

It  was  the  first  survey  of  the  1955  season,  during  which  the  same  cycle  of 
surveys  conducted  during  195U  is  being  repeated.  The  June  survey  provides  basic 
data  on  planted  crop  acreages  and  livestock  inventories,  to  which  are  tied  the 
objective  plant  observation  surveys,  and  mail  and  interview  surveys  on  a sub- 
sample  at  intervals  during  the  remainder  of  the  season.  Work  in  the  June  1955 
survey  should  be  viewed  in  the  light  of  experience  with  the  June  195U  survey.  In 
19Sh)  several  deficiencies  in  the  manner  in  which  the  survey  was  conducted  became 
evident.  The  sample  grossly  overestimated  the  acreage  of  cotton  as  indicated  by 
ASC  measurements.  Estimates  for  all  other  major  crops  and  all  classes  of  cattle 
were  also  significantly  higher  than  Board  figures.  Sample  estimates  for  hogs, 
sheep  and  chickens  were  below  those  of  the  Board, 

At  the  end  of  the  195U  season  the  following  recoinmendations  were  made  to  cor- 
rect these  deficiencies; 

1,  Enumerate  all  "large"  cotton,  corn,  wheat,  and  livestock  farms  in 
the  100  sample  counties, 

2,  Increase  the  number  of  non-open-country  segments  but  reduce  their 
size, 

3,  Clarify  definitions  of  a farm,  a farm  operator j properly  classify 
tenants  and  croppers | and  emphasize  the  need  for  more  careful 
screening  of  managers  and  non-resident  operators  by  enumerators. 

Use  a "balance  sheet"  type  of  schedule  to  account  for  the  use  of 
all  land  in  the  farm,  to  eliminate  crops  on  land  rented  out,  and  to 
insure  that  all  land  rented  m,  for  which  crops  are  reported,  is 
included  in  the  reported  farm  land. 

These  recommendations  were  adopted  in  the  1955  survey.  The  effects  of  the 
changes  on  the  level  of  the  estimates  and  the  sampling  errors  of  some  of  the  more 
important  items  in  the  survey  are  discussed  in  this  report. 
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3*2  Siiminary  and  Recorariendations 

All  the  changes  made  in  the  1955  survey  seem  to  have  been  made  in  the  right 
direction.  So  far  as  can  be  determined  there  was  no  bias  in  the  June  1955  sur- 
vey. It  is  believed  that  estimates  of  any  given  reliability  can  be  mad©  for  major 
crop  and  livestock  items  in  the  survey  by  an  appropriate  increase  in  the  size  of 
the  sample. 

Estimates  for  cotton,  corn,  cattle  and  hogs,  using  the  ''large  farm"  list  are 
not  significantly  different  from  those  made  by  treating  all  farms  alike,  i.e,, 
adding  the  data  for  large  farms  with  the  operators*  residences  within  the  selected 
segments  to  all  other  segment  data  and  expanding  as  in  19^U»  Use  of  a "large- 
farm"  list  does  provide  certain  safeguards  by  limiting  the  effect  of  extremely 
large  operations  on  the  sample,  but  it  is  somewhat  of  a problem  to  keep  the  list 
up-to-date.  Refusals  are  higher  in  this  group  of  farmers  also.  Breaking  up  the 
non-open  country  segments  eliminated  large  pockets  of  farmers  and  was  one  of  the 
two  major  factors  in  bringing  the  1955  estimates  more  in  line  with  other  indica- 
tions. The  other  major  factor  was  the  clarification  of  the  definition  of  a farm 
and  proper  assignment  of  land  to  cash  and  share  tenants  and  croppers.  The  appro- 
priate interview  procedure  seems  to  be  to  get  a record  of  the  total  operation 
over  which  the  farmer  considers  he  has  any  control.  Then  separate  out  the  acre- 
age farmed  by  cash  and  share  tenants  and  croppers.  The  apparent  "over  reporting" 
of  cotton  and  corn  acreages  in  195U  indicates  that  when  a farmer  is  asked  about 
his  operations  he  tends  to  report  all  cotton  and  corn  over  which  he  has  any  de- 
gree of  control,  however  slight.  It  seemed  satisfactory  to  get  the  acreages  of 
cash  and  share  tenants  individually  and  those  for  the  croppers  in  a lump  sum. 
Livestock  were  recorded  separately  for  the  operator,  each  cash  and  share  tenant 
and  in  a lump  sum  for  croppers. 

The  small  "closed-segment"  sample  more  than  met  the  expectations  of  the  re- 
search staff.  It  has  many  favorable  aspects  including  reduction  in  segment  to 
segment  variation,  sirplicity  of  concept  and  better  control  over  the  quality  of 
work  of  enumerators.  The  many  advantages  of  the  "closed-segment"  approach  led 
the  research  staff  to  recommend  that  the  entire  June  1956  survey  be  on  a closed- 
segment  basis.  It  also  recommended  that  the  survey  be  spread  over  more  counties 
with  fewer  farms  per  county.  About  10  farms  per  county  rather  than  35  and  about 
three  times  as  many  counties  seemed  to  be  near  the  optimum  distribution  taking 
into  consideration  sampling  errors,  administrative  problem.s  and  funds  available 
for  the  June  1956  survey, 

3.3  Sample  Design  and  Size 

The  main  or  "open  - segment'  survey  covered  the  same  segments  in  the  10  South- 
ern States  as  the  195U  survey  except  that  the  nonopen-country  segments  were  in- 
creased from  25  to  79  and  their  size  reduced  proportionately,  A detailed  expla- 
nation of  the  sample  design  is  given  in  the  195^4-  Report  on  Research  Surveys,  In 
addition  a "large"  farm  list  was  used  to  improve  the  accuracy  of  the  estimates. 

Also,  a small  "closed-segment'  survey  was  made  in  the  non-wheat  stratum  of 
the  universe.  In  this  survey  crop  acreages  and  livestock  located  within  the 
boundaries  of  the  segment  were  enumerated. 

The  size  of  the  June  1955  survey  and  the  June  19514  survey  is  shown  in  table 


3.1 
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Table  3.1  - Size  of  June  1955  and  June  19 5U  Surveys 


Item 

June  " 
Open 
Segment 

55  Surveys  : 

; Closed  : 

; Segment  : 

June  *55 

Survey 

Segments 

757 

Number 

101 

703 

Farms : 

Seg,  farms 

2,683 

2,875 

Large  farms 

863 

— 

— 

loU  The  Questionnaire 

Two  forms  were  used  in  the  survey  as  in  1955”  (l)  a Farm  Identification  form 

designed  to  screen  persons  living  inside  the  boundaries  of  each  segment  to  determine 
whether  or  not  they  were  farm  operators,  and  (2)  a farm  questionnaire  to  be  filled 
out  for  all  persons  who  qualified  as  farm  operators.  In  this  survey  a farm  ques- 
tionnaire was  filled  out  for  every  person  living  inside  the  boundaries  of  a sample 
segment  who  qualified  as  an  operator  of  a farm,  regardless  of  where  the  land  he 
operated  was  located.  Criteria  used  to  qualify  persons  as  farm  operators  were 
the  same  as  in  1955.  The  questionnaire  was  of  the  interview  type  and  consisted 
of  16  pages  in  book-form  and  about  150  questions.  The  significant  difference  be- 
tween the  1955  questionnaire  and  the  one  used  in  1955  was  that  it  permitted  the 
farmer  to  report  on  "his  farm"  as  he  visualized  it  with  provision  to  record  any 
of  the  crops  worked  by  tenants  or  croppers  separately  so  that  if  necessaiy  they 
could  be  deducted  from  the  entire  operation.  The  operator  was  asked  to  report 
separately  the  livestock  owned  by  himself,  his  tenants  and  his  croppers, 

3,5  Large  Farm  List 

Plans  for  1955  included  provision  for  some  enlargement  of  the  sample.  It 
was  thought  that  more  improvement  in  accuracy  would  result  from  adding  a supple- 
mental list  of  large  farms  than  from  increasing  the  number  of  sample  segments, 

A list  of  all  known  large  farm  operators  was  obtained  in  each  of  the  100  sample 
counties.  All  known  farm  operators  residing  in  the  counties,  with  1,000  or  more 
acres  of  farm  land  (2,000  or  more  in  a few  Texas  counties),  were  listed.  From 
the  list  of  about  3^000  such  farms  in  the  100  counties,  a sample  of  1,000  was 
selected  for  interview.  These  were  selected  by  judgment  on  the  basis  of  size  and 
amount  of  land  under  cultivation.  Those  not  selected  were  regarded  as  not  on  the 
"large-farm"  list.  They  were  not  interviewed  unless  they  happened  to  be  in  the 
sample  segments,  in  which  case  they  were  considered  as  part  of  the  area  sample. 

The  1,000  large  farms  retained  on  the  list  for  interview  were  allocated  to  the 
individual  sample  counties  on  the  basis  of  the  weighting  factor  to  be  applied  to 
the  estimated  county  total  in  arriving  at  regional  estimates  from  the  sample  data, 
and  on  the  amount  of  cropland  on  all  large  farms  in  the  county  appearing  on  the 
original  list.  That  procediire  threw  the  bulk  of  the  large-farm  interviex^s  into 
the  counties  where  they  were  most  effective.  Questions  as  to  the  eligibility  of 
some  large  farms  on  the  list  caused  some  difficulties  in  the  field  enumerations 
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and  in  editing.  Large-farm  lists  seem  to  get  out  of  date  quicker  than  other  farm 
lists.  Also,  the  corporate  nature  of  the  farm  ownership  sometimes  makes  it  dif- 
ficult to  determine  the  residence  of  the  owner. 

Estimates  for  the  region  for  cotton  planted,  corn  planted,  all  cattle  and  all  hogs 
made  by  expanding  the  segment  data  and  adding  in  the  "large"  farms  are  compared 
in  table  3»2  with  estimates  made  by  treating  "large"  farms  in  segments  the  same 
as  all  other  farms.  This  latter  estimate  should  be  comparable  to  the  195U  estimate 
except  for  the  revision  in  the  nonopen-country  segment  portion  of  the  sample. 

Table  3.2  - Effect  of  "large-farm"  list  on  level  of  estimates 

of  certain  items  in  1955 


Item 

Unit 

Survey 

comparable 

to  1951;  1/ 

Using  entire 
large  farm 
list 

Check 

data 

U) 

(2) 

(3) 

(U) 

(5) 

cotton,  planted 

1,000  acres 

I6,li07 

17,762 

2/ 

I6,02l|. 

corn,  planted 

IjOOO  acres 

15,188 

16,128 

3/ 

15,658 

cattle,  all 

1,000  head 

25,652 

26,217 

y 

27,2liO 

hogs , all 

1,000  head 

8,300 

8,aii9 

8,958 

1/  Data  for  "large 

" farms  in  sample 

segments  treated 

same  as  all 

other  farms 

2/  ASC  measurements. 

"y  July  Board, 

%/  January  1,  1955  Board  estimate  projected  to  June  1,  1955. 

The  effect  of  adding  the  large-farm  list  on  the  sampling  errors  for  the  above  men- 
tioned items  is  shown  in  table  3.3. 

Table  3.3  - Effect  of  "large-farm"  list  on- sampling  errors  of. 

certain  items  in  1955 

Survey 

coiT^arable  Using  large 

Item  to  195U  farm  list 


percent 


ootton,  planted 

lii,2 

13.7 

corn,  planted 

7.5 

7.3 

cattle,  all 

9,5 

8.9 

hogs,  all 

10.5 

9.1i 
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Taking  into  account  the  imbalance  in  the  sample  for  the  above  items  as  indi- 
cated in  the  section  on  "County  Selection  Factors"  it  appears  that  the  addition 
of  the  large  farm  list  contributed  very  little  to  the  accuracy  of  the  estimates 
for  cotton,  corn,  cattle  and  hogs»  This  conclusion  assumes  that  except  for  ASC 
measurements  of  cotton,  the  check  data,  although  helpful,  are  subject  to  an  un- 
known amount  of  error.  The  large  farm  list  should  be  regarded  primarily  as  pro- 
viding some  insurance  against  wide  fluctuations  in  the  level  of  estimates.  There 
was  some  reduction  in  sampling  errors  in  the  above  mentioned  items  but  it  is  not 
of  any  great  magnitude, 

3»6  Nonopen- country  Segments 

A major  weakness  in  the  19$h  sample  design  was  the  size  of  the  densely- 
populated  urban  segments.  These  urban  segments  contained  excessively  large  numbers 
of  households  to  be  canvassed  in  the  process  of  hunting  for  farm  operators.  In 
several  such  segments  a very  large  number  of  operators  was  picked  up.  In  fact,  it 
was  necessary  to  subsamplo  two  of  the  heavily-populated  segments.  Double  report- 
ing in  the  form  of  nonresident  operators  and  managers  or  tenants  claiming  the  same 
land,  no  doubt  added  to  the  suspected  bias  in  this  portion  of  the  sample.  Thus,  it 
became  apparent  that  the  canvassing  operation  and  the  statistical  efficiency  of 
the  sample  would  both  be  improved  by  making  urban  segments  only  about  one-third  as 
large  as  in  195U  and  using  three  times  as  many.  This  was  done  in  1955,  The  can- 
vassing operation  in  the  smaller  urban  segments  proceeded  much  more  smoothly  than 
in  the  larger  segments  used  the  previous  year, 

A sharp  drop  from  195U  to  1955  occurred  in  the  level  of  the  data  reported  for  most 
items  in  these  nonopen-country  segments.  The  drop  reflects  elimination  of  large 
pockets  of  operations,  proper  assignment  of  tenant  acres  and  classification  of 
owners  rather  than  managers  as  operators.  The  effects  of  the  latter  two  actio.is 
are  discussed  more  fully  in  the  next  section  of  the  report.  Comparisons  of  the 
expanded  data  for  certain  items  in  these  segments  in  195^  and  1955  are  shown  in 
table  3»h 


Table  3,U  - Expanded  data  for  certain  items  in  non-open-country  segments 


Item 

Unit 

19^h 

1955  1/ 

Difference 

cotton,  planted 

1,000 

acres 

h,217 

1,225 

- 2,992 

born,  planted 

1,000 

acres 

3,265 

1,361 

- l,90i^ 

cattle,  all 

1,000 

he  ad 

5,7t3 

3,709 

- 2,03ii 

hogs,  all 

V. 

O 

o 

o 

he  ad 

1,198 

630 

- 568 

1/  Large  farms 

in  these 

nonopen- country  segments  treated  the 

same  as  all  other  farms. 


Sampling  errors  for  the  two  years  were  calculated  for  the  cotton,  corn, 
cattle  and  hog  data  reported  in  the  nonopen-country  segments.  Some  improvement 
is  noted  but  not  as  much  as  was  expected.  These  sampling  errors  are  shown  in 
table  3,5, 
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Table  3o5  ” Sanpling  errors  in  non-open-country  segments 


Item 

199k  1955 

sampling  errors 
percent 

cotton,  planted 

39,6 

3ii,8 

corn,  planted 

29  0.3 

31c2 

cattle,  all 

39.il 

31o8 

hogs,  all 

Ii7.8 

33.7 

3 9?  Definition  of  a Farm  and  Farm  Operator 

In  the  19^h  survey  some  difficulties  were  experienced  with  farm  identifica- 
tion and  the  reporting  of  crop  acreages.  All  farm  operators  living  in  the  sample 
segments  were  to  be  interviewed.  Tenants j other  than  croppers ^ and  managers  were 
defined  as  operators.  It  became  evident  that  distinctions  between  bonafide  man- 
agers and  foremen  who  should  not  be  classed  as  farm  managers  were  not  always 
properly  maintained.  Because  of  difficulties  in  determining  whether  or  not  an 
individual  who  called  himself  a manager  should  in  fact  be  so  regarded  and  classi- 
fied as  the  farm  operator,  it  was  decided  not  to  define  any  managers  as  farm 
operators®  In  1955^  all  farms  operated  by  managers  or  so-called  managers  were 
included  in  the  sanplo  only  when  the  owner  or  lessee  of  the  land  lived  inside  the 
sample  segment®  So  far  as  can  be  ascertained, .this  procedure  worked  well  except 
for  some  large  corporate  farms  and  practically  eliminated  the  possibility  of 
manager-operated  farms  having  a double  chance  of  getting  into  the  sample^ 

The  problem  of  farm  definitions  has  always  been  troublesome  because  farm 
operators  do  not  always  think  of  their  operations  acoording  to  rigid  statistical 
definitions®  In  19 a farm  was  intended  to  consist  of  all  land  owned  and  rented 
in,  minus  land  rented  out  to  tenants  other  than  croppers.  The  questionnaire  pro- 
vided enough  detail  so  the  farm  land  could  be  properly  classified  according  to 
that  definition.  The  operator  was  then  questioned  about  crops  and  livestock  re- 
lating only  to  what  was  defined  as  his  operation.  Upward  biases  in  reported  acre- 
ages occurred  for  some  crops,  particularly  those  commonly  grown  on  a share  or 
share-rent  basis.  Apparently  most  such  crops  were  double  reported  by  landlords 
and  tenants.  Even  though  farmers  correctly  reported  land  rented  out  when  ques- 
tioned specifically  about  that  matter,  they  still  tended  to  report  crops  grown  on 
such  land  when  questioned  about  crop  acreages. 

This  difficulty  seems  to  have  been  overcome  in  the  1955  survey.  Instead  of 
attempting  to  restrict  the  farmer*s  concept  of  his  operation  to  a rigorous  statis- 
tical definition  of  what  constitutes  a farm  he  was  asked  if  he  rented  any  land 
out,  and  if  so  could  he  report  on  all  his  land  including  that  rented  out®  Any 
land  rented  out  that  the  farmer  could  not  report  on  was  deducted  from  the  total 
acres  reported®  He  was  then  asked  to  report  the  entire  acreages  of  crops  on  the 
farm  operation  which  he  knew  about.  In  the  last  section  of  the  questionnaire  — 
Tenant  Summary  — the  acreage  for  each  crop  farmed  by  each  tenant  (other  than 
croppers)  was  recorded.  To  make  sure  that  all  crops  were  reported  in  full,  the 
farmer  was  then  asked  whether  or  not  all  of  the  crops  reported  for  his  tenants 
(other  than  croppers)  were  also  included  in  the  report  for  his  own  operation*  If 
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any  crops  wei-e  omitted^  as  they  were  occasionally^  such  crop  acreages  were  circled 
and  added  to  the  farm  totals.  Finally^  the  livestock  kept  on  the  farm  by  the 
operator  and  by  each  tenant  (not  cropper)  was  obtained  together  with  a lump  sum 
figure  for  each  class  of  livestock  kept  by  croppers.  By  this  approach  it  was  pos- 
sible to  assign  reported  crop  acreages  and  livestock  numbers  to  the  appropriate 
operators  according  to  definitions  and  to  eliminate  double  reporting.  There  may 
be  some  question  about  the  accuracy  with  which  data  on  tenants^  operations  can  be 
reported  by  the  landlord,  but  errors  from  that  source  seem  to  be  small  in  relation 
to  errors  caused  by  double  reporting,  such  as  were  encountered  in  195U*  Most  land- 
lords seemed  to  be  well  acquainted  with  their  tenants'  operations  and  were  able 
to  supply  the  data  requested# 


Tenants  who  qualified  as  farm  operators  in  their  own  right  were  considered 
part  of  the  sample  only  when  they  lived  inside  a sample  area  segment.  If  they 
farmed  no  land  other  than  that  covered  in  the  landlord's  report,  it  was  unneces- 
sary to  interview  them.  The  only  tenants  who  needed  to  be  contacted  were  those  who 
lived  inside  sample  segments  and  who  farmed  land  in  addition  to  that  covered  in 
the  landlord' s report,  or  for  whom  the  landlord  was  unable  to  supply  data  because 
of  insufficient  familiarity  with  the  tenant's  operation.  Acreages  of  crops  worked 
by  tenants  who  qualified  as  operators,  but  who  lived  outside  the  segments,  were 
deducted  from  the  gross  acres  reported  by  operators* 

An  effort  has  been  made  to  obtain  an  indication  of  the  effect  of  the  elimina- 
tion of  managers  as  farm  operators,  proper  assignment  of  tenant  acres  and  better 
enumeration  in  general  on  the  level  of  estimates  of  cotton  and  corn.  These  changes 
in  concept  should  not  have  effected  livestock  estimates  since  separate  inventories 
were  obtained  for  landlords  and  tenants  in  both  surveys. 

This  analysis  is  restricted  to  open-country  segments  because  in  the  non-open- 
country  segments  the  effect  of  changes  in  the  schedule  arc  confounded  with  changes 
in  segments.  For  cotton  the  percent  change  in  ASC  measurements  of  acres  planted 
was  applied  to  the  19 estimate  for  open- country  segments.  These  measurements 
show  90  percent  as  many  acres  planted  in  1955  as  were  planted  in  19^h»  The  re- 
sults are  shown  in  table  3,6, 


Table  3.6  - Indicated  effect  of  changes  in  definition  of  farm  and  farm 
operators  on  level  of  cotton  estimates  in  open-country  segments 


Acres  planted 
1,000  acres 

1955  est.  open-country  segs,  (from  percent 
change  in  ASC  measurements  applied  to  195U 


est.  for  these  eegs,)  18,220 

1955  open-country  segment  estimate  I5,l82 

Difference  - 3^038 

Cotton  on  land  rented  to  tenants  (not 
croppers)  living  outside  segs,  in  1955  2,089 


Remainder 


9h9 
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From  the  analysis  in  table  5 it  appears  that  in  19$h  farmers  reported  ailJ. 
the  cotton  on  all  the  land  over  which  they  had  any  control^  regardless  of  the  de- 
gree of  control.  This  is  what  had  been  suspected  over  the  years  but  the  1955 
summary  seems  to  provide  the  proof.  The  additional  reduction  of  9U9>000  acres 
was  probably  due  to  elimination  of  ineligible  farms,  and  double  reporting  on 
manager-operated  farms » 

Farm  operators  in  the  survey  reported  99  =,2  percent  as  much  corn  planted  in 
1955  as  in  195ii^  This  percent  change  was  applied  to  the  195h  open-country  segment 
estimate  to  derive  a 1955  estimate,  as  shown  in  table  3o7, 

Table  3»7  - Effect  of  changes  in  definition  of  farm  and  farm  operators 
on  level  of  corn  estimates  in  open-country  segments 

Acres  planted 
1,000  acres 

1955  open-country  seg,  est«  (from  percent 
change  in  open-country  segs,  applied  to 


195U  est,  for  these  se^)  16,578 

1955  open-country  seg,  estimate  13,827 

Difference  ^ 2,751 

Corn  on  land  rented  out  to  tenants 
(not  croppers)  living  outside  segs.  in 

1955  2,538 

Remainder  213 


Apparently  farmers  reported  as  a part  of  their  operation  most  of  the  corn 
land  rented  to  tenants  living  outside  the  segments  similar  to  the  way  they  re- 
ported the  cotton  acreage  even  though  it  was  rented  out  to  bona-fide  operators,, 
similarly,  the  213,000  acres  difference  shown  in  table  3<>7  as  remaining  after  de- 
ducting the  com  acreage  rented  out,  probably  can  be  accounted  for  by  elimination 
of  acres  of  ineligible  farms  and  managers  as  operators* 

3*8  Closed  Segment  Survey 

In  1955^  a "closed-segment"  approach  was  also  tried  in  101  segments  dispersed 
over  85  new  counties  in  the  non-wheat  stratum  of  the  10-State  regiono  It  was 
thought  that  by  accounting  for  all  crops  grovxing  within  the  boundaries  of  the 
sample  segments,  and  for  all  livestock  actually  present  within  the  segments  at 
the  time  of  the  survey,  it  would  be  possible  to  avoid  the  necessity  for  defining 
farms  and  to  avoid  the  difficulties  involved  in  allocating  crop  and  livestock  data 
to  the  appropriate  farm  operators  without  duplication.  Such  an  approach  also  has 
the  statistical  advantage  of  placing  an  upper  bound  upon  the  total  amount  of  a 
crop,  or  the  total  number  of  livestock  of  a given  species,  that  can  be  associated 
with  any  one  segment  and  thus  reducing  the  range  of  sampling  fluctuations.  Still 
another  advantage  is  that  reported  crop  acreages  and  field  sizes  can  be  verified 
by  actual  measurement  on  aerial  photographs  of  the  sample  segments | such  verifica- 
tion would  be  tedious  and  impracticable  in  large-scale  surveys  when  the  farm  is 
the  unit  of  observation. 


- 13  - 


A considerable  background  of  favorable  experience  with  this  approach  is  avail- 
f crop  acreages  and  land-use  items.  So  far  as  crop  acreages  and  land-use 

i^ems  are  concerned^  results  from  the  closed-segment  approach  confirmed  expecta- 
tions, There  was  some  doubt  about  its  suitability  for  collecting  data  on  livestock, 
in  the  1955  survey  indicate  that  livestock  data  can  be  obtained  by  this 
me  o satisfactorily.  An  upward  bias  seeins  to  be  present  in  the  1955  data  be- 
cause respondents  in  some  instances  tended  to  classify  animals  as  present  in  the 
segments  when  some  or  all  actually  were  outside  the  segment  boundaries.  But  more 
care  in  the  field  work  should  eliminate  that  bias.  Some  interviewers  reported 
that  respondents  were  more  willing  to  discuss  livestock  numbers  in  the  segments 
than  to  talk  about  all  their  holdings.  In  view  of  the  difficulty  that  statisticians 
usually  encounter  in  attempting  to  get  respondents  to  report  all  livestock  on  the 
I arm,  it  is  by  no  means  certain  that  all  of  the  differences  found  betxi/een  the  farm 
and  the  segment  as  the  unit  of  observation  should  be  charged  to  upward  bias  in  the 
segment  approach | there  may  be  a downward  bias  in  the  farm  approach. 

Results  from  this  small  sample  of  ’’closed"  segments  xxrere  so  favorable  that 
he  June  1956  survey  in  the  23  States;  will  be  made  on  this  basis.  However,  to 
further  test  the  "closed"  segment  approach  vs,  the  farm  headquarters  method  for 
obtaining  livestock  data,  these  questions  will  be  asked  both  ways  in  1956, 

3.9  County  Selection  Factors 


It  is  to  be  expected  that  the  selection  of  counties  x\xith  probabilities  pro- 
portional to  the  number  of  farms  in  a county  would  not  provide  a perfectly  balanced 
sample  with  only  10  percent  of  the  counties  in  either  the  "open"  or  "closed"  seg- 
ment sample.  Census  totals  of  certain  items  in  19hh  and  19R9  for  the  counties 
selected  were  expanded  to  the  universe  level  and  compared  with  census  totals  for 
the  10  States  to  obtain  some  indication  of  this  imbalance,  ASC  measured  acres  of 
cotton  in  the  sample  counties  in  1950  expanded  to  the  xiniverse  level  also  differed 
from  the  10-State  total  of  measured  acres  by  about  the  same  percentage  as  the  ex- 
panded sample  county  census  data.  Percentage  deviations  of  the  sairple  county  ex- 
pansions from  19h9  census  totals  for  certain  items  are  given  in  table  3,8, 

Table  3,8  - Approximate  deviations  of  estimates  based  on  1950  census 
sample  county  totals  from  1950  census  totals  for  10  States 


Item 

Open  Seg, 

Closed  Seg, 

cotton,  acres 

p e r c e 

n t 

+ 7o3 

- h.o 

corn,  acres 

- 0.5 

- 9,h 

cattle,  all 

+ 0,2 

- l.ii 

hogs,  all 

- 0,2 

-12,2 

It  is  interesting  to  note  that  on  the  basis  of  1950  census  data  a combina- 
tion of  the  two  samples  should  provide  a better  balanced  sample  for  cotton  and 
cattle  but  would  not  improve  the  sample  for  corn  and  hogs.  No  doubt  relationships 
have  changed  since  1950  but  the  above  figures  may  be  useful  for  adjusting  the  level 
of  sample  indications  prior  to  comparison  with  check  data. 
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■ Direct  . Expansions  of  Crop  Acreages  in  "Open"  and  "Closed"  Segment  Surveys 

Estimates  of  selected  crop  acreages  obtained  by  expanding  the  "open"  and 
"closed"  segment  data  are  compared  with  check  data  in  table  3«>9. 


Table  3e9  - Direct  expansions  of  selected  crops  compared  with  check  data 


Crop 

; Open  seg, 
! survey 

; Closed  seg. 
; survey 

■;  Check 
; data 

1. 

,0  0 0 a c r 

e s 

cotton,  planted 

17,762 

16,678 

1/  16,02U 

com,  planted 

16,128 

18,218 

2/  15,658 

corn,  for  grain 

ll'.,219 

15,396 

3/  lii,210 

wheat,  all,  planted 

12,735 

Corrparable 

2/  10,29it 

data  not 

wheat,  all,  harv,  for  grain 

6,37U 

avail- 

2/ 

5,900 

able  1|/ 

oats,  planted 

15,332 

<t 

2/ 

9,1)73 

oats,  harv,  for  grain 

6,778 

II 

5/ 

6,751 

barley,  planted 

938 

II 

2/ 

8U5 

barley,  harv,  for  grain 

555 

It 

2/ 

658 

rye,  planted 

l,i|12 

It 

6/ 

775 

rye,  for  grain 

2U7 

It 

2/ 

175 

Boybeans,  alone,  all  purposes 

ii,368 

It 

2/ 

3,127 

soybeans,  alone,  for  beans 

- 

II 

2/ 

2,32U 

tobacco 

1,026 

836 

2/ 

972 

peanuts,  alone,  all  purposes 

1,828 

1,726 

2/ 

1,721) 

rice 

1,U28 

1,510 

2/ 

1,501 

sorghum,  all 

lii,019 

- 

2/ 

12,221 

hay,  all 

- 

15,5U8 

2/ 

9,1)33 

1/  ASC  measurements  of  total  acres  planted, 

2/  July  Board, 

3/  Feed  and  Hay  Section  estimate,  September  Ih,  1955. 

5/  Closed  segments  restricted  to  non-wheat  stratumj  therefore,  com- 
parable data  for  small  grains  not  available.  For  cotton  and 
corn;  data  from  open-segment  survey  in  wheat  stratum  added  to 
closed  segment  data  to  make  regional  estimate, 

5/  Includes  quantities  cut  ripe  to  feed  unthreshed, 

3/  December  195U  Board, 
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.3.-11  ■>  Ratio -Eet.ii/nte^:,  of  Crop  Acreages 

f r feasible  to  tabulate  all  the  crop  items  on  all  schedules  in  time 

^ July^  Crop  Reporting  Board,  Therefore,  ratio  estimates  were  pre- 
in t bl°^3^lo  ifems  in  time  for  use  by  the  Board,  These  estimates  are  given 


"Open"  segment  ratio  estimates  of  crop  acreages 
compared  with  Board 


Crop 

s Interview  : 
Survey  : 

July 

Boerd 

1,  0 n 0 

acres 

cotton,  planted 

15,920 

15,860 

corn,  planted 

16,097 

15,658 

corn,  for  harvest 

15, 3U 

15,356 

wheat  planted,  all 

7,296 

10,295 

wheat,  for  harvest 

5,798 

5,900 

oats,  planted,  all 

8,8145 

9,573 

oats,  for  harvest 

1/  6,518 

1/  6,751 

barley,  planted 

538 

855 

soybeans,  alone,  all 

purposes 

3,757 

3,127 

soybeans,  alone,  for 

beans 

2,639 

2,325 

tobacco 

1,017 

972 

peanuts,  alone,  all  purposes 

1,920 

1,725 

rice 

1,315 

1,501 

sorghum,  all 

15,231 

12,221 

hay,  all 

10,778 

9,533 

1/  Includes  quantities  cut  ripe  to  feed  unthreshed 


3.12  Reported  Yields  of  Wheat,  Oats  and  Barley 


Farmers  were  asked  in  June  for  the 
had  already  been  harvested  or  for  their 
had  not  yet  been  harvested.  The  yields 
in  table  3.11. 


production  of  the  above  named  crops  if  they 
best  estimate  of  the  production  if  the  crop 
reported  are  compared  with  the  July  Board 
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Table  3.11  - Indicated  yields,  compared  with  July  Board 


Crop 

Open-segment 

survey 

July  board 

Bushels 

Bushels 

I'^eat. 

11,2 

10,1 

Oats 

31.5 

2l|,6 

Barley 

16.1 

15,0 

3.13  Livestock  Estimates 


Livestock  estimates  from  both  the  ’’open"  and  "closed"  segment  surveys  are  al- 
most all  within  one  standard  deviation  of  the  Board  estimates.  The  December  sur- 
vey indicated  that  only  about  75  percent  of  the  sows  expected  to  farrow  in  in  the 
fall  actually  had  pigs.  The  closed  segment  survey  was  only  about  l/7  as  large  as 
the  open-segment  survey.  The  better  control  over  segment  size  and  smaller  sample- 
ing  error  make  the  closed  segment  approach  especially  desirable.  As  pointed  out 
previously,  it  is  believed  that  any  upward  bias  in  the  closed  segment  data  can  be 
eliminated  by  better  enumeration.  The  results  are  shown  in  table  3.12, 

Table  3.12  - Research  livestock  estimates  compared  with  Board 


Livestock  items 


All  cattle 

Cows  and  heifers  2+ 

All  milk  cows 

Milk  per  cow  

Calf  crop,  Jan.  1 - June  1 
Calf  crop,  June  1 - Dec, 31 
All  hogs 

Spring  sows  farrowed 

Pigs  saved, 

Pigs  per  litter,,,,.,,.,,. 
Fall  sows 


Open 

segment 

Closed 

segment 

Board 

__i/' 

1, 000  hds . ■ 

1,000  hds. 

1,000  hdSe 

26,217 

31,955 

27,2ijiO 

H',907 

17,017 

15,100 

h,Q76 

)4,Ii06 

1^,176 

12.0 

11.9 

11.3 

6,786 

7,7ltO 

7,1(23 

6,116 

14,286 

8,hh9 

10,hl2 

8,958 

859 

1,20U 

1,066 

5,6h5 

7,Uli4 

7,059 

6oU 

6,lii. 

6.62 

1,108 

1,363 

91(1 

1/  Board  (revised)  January  1,  1955  estimates  adjusted  for 
births  and  disappearance  to  June  1,  1955. 
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3»lh  Total  Number  of  Farm  Operators  and  Number  Keeping  Livestock 

A count  was  made  of  the  number  of  eligible  farm  operators  and  those  keeping 
livestock  in  the  19^h  and  1955  suirveys.  It  should  be  noted  that  this  is  a count 
of  operators  by  our  definition  and  that  a sharecropper  is  not  an  operator.  The 
comparison  below  assumes  that  the  number  of  sharecroppers  remained  constant.  No 
doubt,  the  number  of  sharecroppers  decreased  at  a faster  rate  than  the  number  of 
farm  operators.  On  the  other  hand,  the  number  of  operators  may  not  have  decreased 
as  much  as  indicated  by  the  table  since  it  is  believed  that  a better  job  of  de- 
termining eligible  operators  x<\jas  done  by  the  enumerators  in  1955*  ‘^he  tabulations 
are  shown  in  table  3 ♦13. 


Table  3.13  - Number  of  farm  operators  1/  reporting  certain  livestock 
items  in  June  Survey 


Item 


Nonopen 


Open  country 


195ii 

1955 

195ii 

1955 

195U 

1955 

1955/19514 

No. 

No. 

No. 

No. 

No. 

Percent 

Eligible  farm  operators 

U37 

336 

2,1(38 

2,31(7 

2,875 

2,683 

93.3 

Questionnaires  tabulated 

376 

329 

2,lilt0 

2,291 

2,816 

2,620 

93.0 

Farms  w/cattle 

238 

206 

1,9  III 

1,826 

2,152 

2,032 

9I4.I4 

Farms  w/milk  cows 

160 

123 

1,708 

1,628 

1,868 

1,751 

93.7 

Farms  w/hogs 

99 

95 

1,293 

1,307 

1,392 

l,ii02 

100.7 

Farms  w/spring  farrowing 

hi 

36 

507 

512 

5)48 

5118 

100.0 

Farms  w/sows  bred 

h6 

iiO 

672 

627 

718 

667 

92.9 

Farms  w/hens  laying  age 

160 

160 

2,066 

1,932 

2,226 

2,092 

9li.0 

Total 


Total  segs, 
ratio 


1/  Sharecroppers  by  definition  are  not  farm  operators. 


3.15  Acreage  Verification 

Important  results  from  the  acreage  verification  studies  in  1955  are  shoxim  in 
table  3.1^4. 


Table  3. Ill  - Acreage  data  as  percent  of  total  field  size 


Crop 
reported 
in  field 

Verification  data 

June  data 

Area  planted  : 

to  crop  : Area  in 

reported  .other  crops 

Unplanted 

area 

Area  report- 
ed as  crop 
acreage 

Photo 

measurement 

Cotton. ....... 

Percent  : Percent 

90  ; 5 

97  : 

80  : 16 

Percent 

5 

Percent 

96 

102 

Percent 

97 

95 

96 

Corn 

3 

Sorghum  ...... 

li 

109 

Soybeans 

89  : 8 

3 

106 

99 
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After  the  field  verification  vjas  completed  and  all  necessary  corrections  and 
delineations  made  on  the  field  sketches,  each  sketch  was  rotometered.  This  was 
accepted  as  the  best  possible  estimate  of  the  gross  area  of  the  entire  field.  Unplanted 
areas  and  areas  devoted  to  crops  other  than  the  one  which  was  reported  as  being 
in  the  field  in  June,  were  also  measured^  All  measurements,  including  the  acreages 
reported  by  farmers  in  June  and  the  original  photo  measurements  made  immediately 
after  the  June  Survey,  were  recorded  as  percentages  of  the  correct  gross  field 
sizes.  For  example,  in  table  3,lU^  90  percent  of  the  gross  field  size  was  actually 
planted  to  cotton,  9 percent  was  devoted  to  crops  other  than  cotton,  and  5 percent 
represents  unplanted  areas  of  the  field*  Unplanted  areas  here  refer  only  to  areas 
which  were  normally  uncultivated*  If  a portion  of  a field  was  left  fallow  for  any 
reason,  the  fallow  portion  would  be  recorded  as  "other  crops,"  The  portion  de- 
signated "unplanted"  refers  to  portions  of  the  field  which  would  normally  not  be 
cultivated.  The  area  reported  as  cotton  acreage  by  the  farm^er  at  the  time  of  the 
June  survey  amounts  to  96  percent  of  the  gross  field  size.  This  agrees  closely 
with  the  total  cultivated  area  of  the  field.  The  area  of  the  field,  as  measured 
on  the  photograph  immediately  after  the  June  survey,  agrees  closely  with  both  the 
cultivated  area  measured  on  the  corrected  sketch  and  the  area  reported  as  cotton 
acreage  by  the  farmer.  It  appears  that  reported  cotton  acreages  agree  closely  with 
the  measured  cultivated  areas  of  the  fields.  The  fact  that  part  of  the  field  was 
sometimes  used  for  crops  other  than  cotton  is  not  too  disturbing.  Farmers  may 
have  rearranged  their  planting  plans  between  the  time  of  the  June  survey  and  the 
time  the  crop  was  actually  planted,  ASC  measurements  were  also  obtained  for  the 
cotton  fields  in  the  sample.  The  results  are  not  shown  in  the  table  but  the  total 
measured  acreage  amounted  to  86  percent  of  the  gross  field  size.  This  should 
logically  be  compared  with  the  90  percent  shown  in  the  first  column  of  the  table 
because  no  cotton  would  be  measured  unless  cotton  was  actually  planted* 

For  the  other  three  crops  listed  in  the  table^  acreages  reported  by  farmers 
at  the  time  of  the  June  survey  exceeded  the  total  field  sizes.  For  sorghum  and 
soybeans  the  excess  is  appreciable,  but  in  every  case  the  photograph  measurements 
made  in  June  agree  closely  with  the  total  cultivated  areas  of  the  fields*  Crops 
other  than  the  one  reported  in  June  were  frequently  found  in  the  sample  fields. 

This,  again,  can  be  charged  at  least  partly  to  departure  of  actual  plantings  from 
intentions*  When  individual  farm  data  are  examined,  it  becomes  apparent  that 
there  are  often  large  discrepancies  between  data  reported  for  individual  fields 
in  these  three  crops  at  the  time  of  the  June  survey  and  the  correct  acreages  as 
determined  by  measurement  later*  It  is  clear  that  farmers  do  not  report  net  acre- 
ages when  they  are  talking  about  non-allotment  crops.  It  is  also  plain  that  they 
either  do  not  know  the  correct  field  sizes  on  which  those  crops  are  grown,  or  at 
least  take  no  particular  pains  to  be  careful  about  how  they  report  acreages  on 
such  crops* 

Results  of  the  check  on  the  scale  of  the  photograph  are  not  shown  in  the 
table.  But  on  the  average,  the  measurements  actually  found  on  the  ground  agree 
within  1 percent  for  each  crop  with  measurements  made  on  the  photography 

These  comparisons  of  reported  data  with  measured  field  sizes  for  individual 
fields  shed  considerable  light  on  farmers*  acreage  concepts  * But  they  tell  us 
nothing  about  the  extent  of  possible  errors  in  reported  acreages  for  the  farm  as  a 
whole*  The  fact  that  crops  other  than  the  one  reported  were  often  found  on  the 
sample  fields  does  not  necessarily  iirply  a serious  error  in  a reported  acreage  for 
the  farm  as  a whole.  But  it  does  suggest  the  desirability  of  conducting  some 
studies  to  determine  whether  or  not  an  acreage  reported  for  the  farm  as  a whole  is 
correct*  In  the  1956  season,  an  effort  will  be  made  to  conduct  some  verification 
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for  all  land  in  the  sairple  segment  coming  under  the  control  of  a sin_le  operator, 
Xijith  comparisons  being  made  between  the  total  acreage  reported  for  each  crop  and 
the  total  acreage  actually  found, 

3.16  Sampling  Errors 

Sampling  errors  for  a few  major  iteras  in  the  June  1955  surveys  are  compared 
with  the  June  19 5^-!-  surveys  in  Table  3.l5.  In  examining  the  data  the  fact  that  *:he 
’’closed'  segment  survey  was  only  about  1/7  as  large  as  the  other  surveys  should  be 
kept  in  mind. 

Table  3.15  - Sampling  errors  in  June  1955  surveys  compared  xvith  19^h 


June  ’53 

surveys  ; 

June  ' 
survey 

Item 

Unit 

Open 

segment 

Closed  : 
segment  : 

Percent 

Percent : 

Percent 

cotton,  planted 

acre 

13.7 

10.7  5 

iU.3 

corn,  planted 

acre 

7.3 

11.9  s 

8.9 

cattle,  all 

mimber 

8.9 

lh.9  i 

11.3 

hogs  c:  pigs,  all 

nujnber 

9.U 

17.8  : 

13.5 
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h»  October  1 and  December  1 Crop  Production  and  Livestock  Surveys 


ii.l  Purpose 

The  October  1 survey  is  made  primarily  for  estimating  harvested  acreages  and 
yields  of  major  crops.  The  December  1 survey  provides  an  estimate  of  the  pig  crop 
and  January  1 livestock  numbers  as  well  as  estimates  of  corn  and  cotton  yields  and 
acreage  planted  to  winter  wheat. 


Table  li,l  - Size  of  October  1 and  December  1 Surveys 


Date 

Ques, 

mailed 

Useable  Returns  1/ 

Interviews 

Oct,  1 
Dec,  1 

Humber 

1132 

582 

Humber 

lt05 

309 

Percent 

35.8 

53.1 

Number 

330 

325 

1/  Returns  to  first  and  second  mailing  that  were  usable 
for  at  least  one  item  on  questionnaire. 


h»2  October  1 Survey 


This  xras  conducted  by  mail  with  non-respondent  follow-up  on  a subsanple  of 
the  open  segments  enumerated  in  June,  Operators  in  one-half  the  segments  were 
choosen  for  the  mail  sample.  All  operators  residing  within  these  segments  and 
reporting  any  crops  in  June  x-jere  mailed  questionnaires  on  September  19  with 
reminder  slips  on  September  23.  Operators  in  one-half  the  segments  receiving  the 
mail  questionnaires  or  one-fourth  of  all  the  segments  were  chosen  for  the  non- 
respondent interviews,  on  the  assumption  that  about  one-third  of  the  operators 
would  return  the  questionnaires.  Hence,  the  nximber  of  mail  returns  xjas  expected 
to  approximate  the  ni.xmber  of  interviews.  Interviewing  was  completed  on  October  k 
so  there  was  an  interval  of  about  two  weeks  from  the  time  of  the  first  mailing 
until  the  non-respondent  interxriexjs  were  completed. 

Planted  acreages  reported  in  June  were  entered  on  all  schedules  in  the 
Washington  office  prior  to  the  beginning  of  the  survey.  It  was  thought  that  this 
would  help  keep  this  report  comparable  xd.th  tho  June  report,  and  at  the  same  time 
encourage  the  farmer  to  return  the  questionnaire.  About  Ul  percent  of  the  question- 
naires were  returneu,  including  first  and  second  requests.  Thirty-six  percent  of  the 
returns  were  usable  for  one  or  more  items.  This  xjas  about  the  same  response  rate 
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as  last  year.  The  quality  of  reporting  was  good  for  cotton  but  deteriorated  for 
corn  and  other  crops.  Ninety-three  percent  of  the  questionnaires  listed  were 
usable  for  cotton  (counting  reportes  of  "0"  acres  as  usable  questionnaire)  whereas 
only  75  percent  were  usable  for  corn.  These  results  are  shoi^  in  table  h,2. 


Table  It, 2 - October  1 usable  mail  returns 


Crop 

Number 
listed  1/ 

Usable 

Number 

: Percent 

cotton 

it05 

376 

: 92.8 

corn 

it05 

30h 

i 75.1 

1/  If  a farmer  reported  zero  acres  of  a 
crop  in  June,  that  zero  was  entered  on  the 
schedule  before  it  x^as  mailed.  All  zeros  were 
classed  as  usable  reports. 

Planted  acres  of  major  crops  reported  in  October  agreed  very  closely  x-jith 
June  reports  covering  the  same  respondents.  Acreage  and  yield  indications  from 
the  mail  inquiries  and  . nonrespondent  interviex^  separately  and  combined,  using 
these  October  acreages,  are  shown  in  tables  h*3  and  it, it. 


Table  It, 3 - Percent  of  planted  acreage  harvested 


Crop 

Mail 

; Interview 
€ 

Combined 

cotton 

^6.5 

; 96.5 

96.5 

corn 

85.3 

s 89.it 

88.0 

wheat 

58.8 

65.5 

61, It 

oats 

39.2 

: ii7.3 

Uit.it 

barley 

it9.1 

: 39.it 

U2.2 

rye 

11.9 

; 26.0 

22.6 

22 


Table  h»h  - Yield  per  acre,  October  1 Survey 


Crop 

Unit 

Mail 

• • 

’.Interview  ! 

• • 

0 

Combined ' 

• 

Dec, 

Board 

cotton 

pounds 

313 

319 

316 

380 

corn 

bushels 

26,6 

30.U 

29.2 

28.U 

wheat 

bushels 

11.1 

12.0 

11.5 

10.2 

oats 

bushels 

30.5 

31.2 

31.0 

25.2 

barley 

bushels 

13.2 

1/  31.3 

25.3 

16.3 

rye 

bushels 

9.0 

10,6 

lO.ii 

8,8 

1/  Reports  of  one  interviewer  questionable 


Although  there  is  a wider  difference  between  the  mail  and  interview  rqDorts  on 
yields  of  corn  than  of  cotton,  apparently  neither  of  these  differences  is  statisti- 
cally significant.  As  was  the  case  last  year,  the  reports  under-estimated  yield  of 
cotton  during  the  harvesting  season.  The  October  1 estimate  of  corn  yield  is  0,8 
bushel  higher  than  the  December  Board  figure.  This  is  also  similar  to  the  situation 
last  year, 

U.3  December  1 Survey 

Comments  from  the  field  indicated  that  the  sample  design  for  the  December  1 
survey  should  be  modified.  In  a number  of  instances  there  was  only  one  non- 
respondent left  in  a segment  and  a good  deal  of  travel  was  required  for  the  number 
of  interviews  made.  Also,  with  the  post-harvest  objective  yield  work  being  sched- 
uled for  about  this  date,  it  seemed  logical  to  combine  the  two  surveys.  The  Live- 
stock Branch  indicated  that  hog  numbers  change  rapidly  during  late  November  and 
December  when  slaughter  is  at  a high  level.  They  felt  that  any  livestock  survey 
during  this  period  should  be  made  in  a very  short  period  to  reduce  bias.  It  was 
decided  to  separate  the  mail  inquiry  from  the  interview.  Farm  operators  in  segments 
chosen  for  the  October  1 survey  in  one-half  the  counties  were  sent  a mail  question- 
naire, Farm  operators  in  the  segments  chosen  for  October  1 nemrespondent  inter- 
views in  the  other  half  of  the  counties  were  selected  for  the  December  1 interview. 
This  gave  a mail  inquiry  sample  of  operators  in  one-fourth  the  segments  and  an  in- 
terview sample  of  operators  in  one-eighth  of  the  segments.  Schedules  were  mailed 
on  November  2$  with  a second  request  on  December  1,  The  mail  survey  was  closed  on 
December  6.  The  interviewing  was  completed  during  the  period  of  November  28  througl 
December  3* 

For  livestock  items  separate  estimates  were  made  from  the  mail  returns  and -the '-inter 
view  schedules  using  the  percent  change  from  June  for  identical  farms.  These  esti- 
mates are  given  in  tables  U.6,  and  ii,7. 
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Table  - Percent  of  Fall  intentions  to  farrow  actually  farrowed 


Survey 

Percent 

December  1 mail  survey 

7h 

December  1 interview  survey 

72 

Table  U.6  - Survey  estimates  of  number  of  sows  farrowed  in  Fall  1955  and 
to  farrow  in  Spring  1956  corpared  with  Board 


Survey 

Fall  ; Spring 

June  1, '55-Dec. l'56:Dec,  1'55-June  1, '55 

1,  000  head 

December  1 mail  survey 

857  1,166  1/ 

December  1 interview  survey 

662  927  1/ 

December  1 Board  Pig  Report 

9iil  1,125 

1/  No  adjustment  has  been  made  for  failure  of  actual  farrowings  to  come 
up  to  reported  intentions  to  farroT'j  as  indicated  in  table  1|,6, 


Table-li,7  - Survey  estimates  of  number  of  hogs  and  cattle  on  hand  Jan.l^,  '56 

compared  with  Board 


Survey 

All 

hogs 

; All 

: cattle 

1,0  0 0 

head 

December  1 mail  survey 

8,805 

23,360 

December  interview  survey 

7,87)4 

26,768 

Board 

9,156 

2hyhQl 

There  is  close  agreement  between  the  mail  and  interview  surveys  as  to  the  ful- 
fillment of  fall  intentions  to  farrow  reported  in  June,  Both  surveys  are  lower  than 
the  Board  on  the  number  of  sows  farrowed  during  the  period  June  1 - December  1^  1955. 
If  iaken  at  face  value  the  reported  intentions  to  farrow  in  the  spring  of  1956  are 
higher  than  the  Board  in  the  mail  survey  but  lower  in  the  interview  survey.  Both 
surveys  are  lower  if  the  intentions  are  discounted  as  might  be  indicated  by  table 

o 5 • 


The  estimate  of  all  cattle  on  farms  January  1 varied  considerably  in  the  two 
surveys.  All  States  showed  a downward  trend  in  cattle  numbers  from  June  in  the  mail 
survey  and  the  same  was  true  for  all  States  except  Oklahoma  in  the  interview  survey, 
Appui'ently  the  increase  in  that  State  was  due  to  purchases  of  cattle  to  run  on 
wheat  pastures. 
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In  addition  to  the  detailed  questions  on  livestock,  the  December  questionnaire 
asked  for  planted  and  harvested  acres  and  production  of  corn  and  cotton  as  well  as 
fall-planted  acres  of  wheat.  The  data  indicate  that  farmers  generally  report  in 
December  about  the  same  acreage  of  cotton  planted  as  in  June  but  that  by  December 
they  seem  to  forget  about  a large  portion  of  the  acreage  of  corn  that  was  planted 
for  purposes  other  than  for  harvest  as  grain.  The  wide  variance  in  the  cotton  yield 
reported  by  mail  and  by  interview  is  reduced  somewhat  by  weighing  the  reported  yield 
for  each  State  by  the  June  estimate  of  acreage.  Such  a weighing  would  indicate  a 
yield  of  333  pounds  per  acre  for  the  mail  survey  and  1;19  pounds  for  the  interview 
survey. 

Both  the  mail  and  interview  surveys  indicated  that  farmers  planted  about  the 
same  acreage  of  wheat  in  the  fall  of  1955  as  was  planted  a year  earlier. 


Table  i;*8  - Percent  of  planted  acreage  harvested 


Item 

J Cotton 

Corn 

Mail 

Interv, 

Mail  ; Interv. 

Percent 

Percent 

Percent:  Percent 

Dec.  planted  acres/june  planted  acres 

98,8 

99.5 

92.0  J 85.6 

Dec,  harv. 

acres/June  planted  acres 

92.0 

97.1 

75. U i 76.1 

Dec.  harv. 

acres/Dec,  planted  acres 

93.2 

97.6 

• 

82,0  ; 88,9 

Dec,  harv. 

for  grain/June  for  harv,  as 

grain 

— 

— 

« 

81; , 8 : 81; , 3 

Table  i;,9  - Yield  per  acre  - December  1 survey,  compared  with  Board 


Item  \ 

Cotton 

Corn 

pounds 

bushels 

Mail  survey  . 

h66 

26.6 

Interview  survey  . 

302 

28.0 

December  Board  . 

380 

28.lt 

No  doubt  a mail  survey  using  an  unbiased  list  of  operators  is  more  desirable 
than  an  uncontrolled  mail  survey  but  just  how  much  better  it  is  cannot  be  determined 
from  the  data  we  have.  The  smallness  of  the  samples  as  well  as  the  clustering^ 
especially  in  the  interview  sample,  make  further  testing  necessary  before  valid  con- 
clusions can  be  made. 

il.U  Summary  and  Recommendations 

Apparently  acreages  of  crops  harvested  or  remaining  for  harvest  can  be  obtained 
ty  using  the  mail  survey  plus  non-respondent  follow-ups.  Yield  per  acre  of  cotton 
appears  to  be  under-reported  as  of  October  1,  Yield  per  acre  reported  for  other 
crops  in  October  is  slightly  higher  than  December  Board  estimates.  December  esti- 
mates of  yield  for  corn  from  the  mail  and  interview  surveys  are  close  together 
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but  differ  widely  for  cotton.  Extending  the  period  of  time  of  a survey  sufficient 
to  make  mail  inquiries  and  non-respondent  follow-ups  seems  to  be  undesirable  in  the 
case  of  livestock  surveys  because  of  the  rapid  change  in  inventories  in  late  Novem- 
ber and  December, 

Although  no  conclusive  case  can  be  made  against  mail  surveys  and  non- respondent 
follow-ups  as  such,  the  research  staff,  for  a number  of  reasons,  believes  that  a 
fall  survey  to  determine  acreage  and  production  .and  a December  survey  to  obtain  in- 
formation on  the  pig  crop  and  livestock  numbers  should  both  be  interview  surveys. 
They  should  be  made  on  a larger  subsample  of  the  June  survey  than  was  used  in  1955* 
Some  of  the  reasons  are: 

(1)  An  acreage  and  production  survey  can  be  integrated  with  the  final 
pre-harvest  objective  yield  measurements  for  cotton,  corn,  and  other 
important  crops j and  a December  livestock  survey  can  be  combined  with 
a post-harvest  yield  survey, 

(2)  Unit  costs  can  be  lowered  by  combining  A and  P and  livestock  surveys 
with  objective  yield  surveys. 

(3)  Such  a combination  of  surveys  provides  for  better  use  of  field  per- 
sonnel, 

(h)  Interview  surveys  can  be  made  in  less  time  than  is  required  to  mail 
out  inquiries  and  make  non-respondent  interviews, 

(5)  '^he  data  from  interview  surveys  are  susceptible  to  statistical  analysis. 
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5.  Objective  lield  Surveys 


5.1  Purpose 


This  phase  of  the  research  pro^rai-ii  is  aimed  at  developing  methods  of  fore- 
casting yields  from  plant  characteristics.  These  studies  liave  been  confined 
to  cotton,  corn,  and  winter  wheat.  The  wanter  wheat  xjork  actually  constituted 
only  a small  exploratory  project  in  the  spring  of  1955  and  results  have  not  been 
reported  previously.  The  results  of  last  year*s  work  on  cotton  and  corn  indicate 
that  this  is  a feasible  approach  to  forecasting  and  estimating  yields  for  these 
crops. 

The  basic  philosophy  underlying  these  surveys  is  to  obtain  plant  data  as 
of  specified  dates  and  to  translate  them  into  yield  forecasts  applicable  to  those 
dates.  Four  surveys  were  conducted  for  both  cotton  and  corn.  The  first  three 
were  to  provide  objective  plant  data.  The  farmers’  yield  forecast  was  also 
obtained  on  the  first  survey.  The  fourth  survey  was  conducted  to  obtain  data 
on  the  amount  of  the  crop  left  in  the  field  after  the  farmer  had  completed  his 
harvesting  operations  and  to  p;et  the  farmer’s  estimate  of  production. 

For  winter  wheat  only  three  surveys  were  scheduled.  Each  survey  x-jas  to 
provide  objective  plant  data,  or  post-harvest  gleaning  data  if  the  sample  field 
was  found  to  be  harvested.  In  addition,  the  farmers'  yield  forecast  was  obtained 
on  the  first  survey  and  his  report  of  harvest  production  on  the  last  survey. 

After  the  questionnaires  from  the  June  1955  survey  in  the  10  Southern  States 
were  tabulated,  tx-jo  subsamples  of  200  cotton  farms  and  200  corn  farms  x-rere  selected 
two  fields  on  each  of  those  farms  were  used  for  plant  observations  and  other 
detailed  information  on  the  1955  crop.  These  surveys  were  scheduled  as  of 
August  1,  September  1,  October  1,  and  December  1.  For  winter  wheat,  question- 
naires from  the  December  1,  195^4  survey  in  Texas  and  Oklahoma  were  tabulated  and 
a subsample  of  farms  drawn  for  plant  observations  and  other  data  on  about  60 
fields.  These  surveys  were  scheduled  as  of  Hay  1,  June  1,  and  July  1,  1955* 

The  cotton  and  corn  work  in  1955  differed  in  several  respects  from  that 
in  19 Sh- 


1,  The  first  corn  survey  was  moved  up  a month  to  coincide  with 
the  first  cotton  survey  in  late  July,  The  195U  experience 
indicated  that  corn  is  too  advanced  by  September  1 in  the 
South  to  study  forecasting  problems  in  early  stages  of  the 
crop.  Combining  the  cotton  and  corn  surveys  for  all  three 
months  is  also  believed  to  result  in  a more  efficient  use 
of  personnel. 
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2,  A third  cotton  survey  was  introduced  on  October  1 to 
study  the  extent  to  which  September  1 fruit  counts  changed 
during  the  month, 

3,  The  fruit  on  selected  hills  of  cotton  was  tagged  to  permit 
tracing  the  development  of  individual  blooms  and  bolls  during 
the  growing  season, 

li.  In  an  effort  to  reduce  costs,  one-man  sampling  teams  were  used 
to  the  extent  possible  after  the  first  survey  on  August  1, 

5*  The  number  of  fields  in  the  sample  was  doubled, 

6.  Two  cotton  (or  corn)  fields  were  chosen  on  each  selected 
farm  to  study  the  variability  between  fields  on  the  same 
farm.  This  seemed  desirable  because  visiting  a farm 
represents  a high  proportion  of  the  cost  as  compared  with 
other  phases  of  the  field  work, 

7.  Post -harvest  data  on  both  cotton  and  corn  were  obtained 
as  required  during  the  three  scheduled  surveys j a special 
December  1 survey  provided  similar  data  for  late  maturing 
fields.  In  195U  the  post-harvest  data  were  obtained  in  a 
special  survey  which  depended  upon  the  date  of  harvest  on 
each  farm.  Operationally,  this  procedure  was  expensive  and 
required  the  constant  attention  of  field  supervisors  and 
workers  for  an  extended  period, 

8.  The  plots  selected  for  plant  observations  within  fields 
were  permitted  to  fall  at  random  in  all  sections  of  the 
fields  by  the  use  of  predetermined  row  and  pace  numbers 

for  fields  of  various  sizes  and  shapes.  In  19 a systematic 
procedure  X'jas  used. 


5,2  Cotton  Yield  Surveys 


The  sample  farms  constituted  a subsample  of  the  farms  xd.th  cotton  which 
were  enumerated  in  the  June  1955  Interview  Survey,  The  sample  farms  were 
drawn  with  probabilities  proportional  to  cotton  acreage  by  accumulating  the 
acres  of  cotton  “operated"  by  each  respondent  to  the  June  Survey  and  select- 
ing the  f arns  containing  every  nth  acre  of  cotton,  where  n equals  the 
sampling  interval.  The  sanpling  interval  was  about  135  acres  in  the  non- 
wheat counties  and  about  385  acres  in  the  wheat  counties.  Two  sample  fields 
were  selected  on  each  sarnie  farm.  The  selection  of  the  sarple  fields  was 
made  from  information  on  individual  field  acreages  obtained  as  part  of  the 
farm  interview,  A random  number  corresponding  to  each  field  to  be  selected 
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was  entered  on  the  questionnaires  provided  the  enumerator.  These  two  numbers 
were  between  1 and  the  total  number  of  acres  of  cotton  planted  on  the  farm; 
the  first  was  a random  number,  the  second  was  that  number  increased  by  a 
sampling  interval  equal  to  one-half  the  cotton  a erage  on  the  farm.  Occasional- 
ly a field  was  selected  more  than  once,  if  its  acreage  exceeded  one-half  of 
the  total  acres  on  the  farm.  Carrying  the  above  procedure  through  in  all 
States  resulted  in  a sample  of  farms  and  cotton  fields  selected  with  proba- 
bilities proportional  to  reported  cotton  acreage.  The  farms  and  fields  were 
distributed  among  the  10  States  as  shown  in  table  5.1, 


Table  5,1  ••  Number  of  sample  farms  and  cotton  fields  by  States 


Selected 

Field  : Field 

Field 

Post-harvest 

State 

Farms 

Fields 

counts  made 
August  1 

counts  made 
Sept.  1 

counts  made 
Oct,  1 

gleaning 

made 

Ala. 

13 

28 

28 

28 

28 

23 

Ark, 

18 

hh 

hk 

38 

hh 

2 

Ga. 

8 

16 

16 

16 

16 

12 

La. 

7 

18 

18 

18 

18 

2 

Miss^ 

21 

iiU 

ho 

h2 

hh 

26 

N,  Car, 

h 

8 

8 

8 

8 

h 

Okla, 

Ih 

28 

28 

28 

28 

26 

S.  Car, 

10 

20 

20 

20 

20 

8 

Tenn. 

9 

18 

18 

18 

18 

8 

Texas 

83 

176 

17U 

17it 

153 

61 

10  States 

187 

liOO 

39h 

390 

377 

172 

August  1 Survey^  The  farmer  was  interviewed  to  obtain  data  on  cotton  acreage 
and  expected  production.  Data  relating  to  the  farm  unit  as  a x^hole  are  given 
in  table  ^,2, 


Table  5.2  - August  1 farm  interview  data 


Item 

Unit 

1,  Yield  per  acre  forecast 

323  pounds  of  lint 

2,  June  acreage  for  harvest 

97.8  percent 

3.  Fields  per  farm 

ii.O  number 
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The  forecast  of  yield  per  acre  for  the  farm  was  derived  from  the 
estimator: 


(1)  Y = 

n 


pi 

Ai 


The  other  two  items  in  table  5.2  were  computed  from: 


n 

(2)  R acres 

for  = 100  i = 1 
harvest  n 


A 

pi 

i = 1 


= expected  production  in  bales  on  i^^  farm  (field)  August  1 
A^  = expected  acreage  for  harvest  on  i^^  farm  August  1 

Api  = reported  acres  planted  or  to  be  planted  in  June  for  i^^  farm 

i^80  “ pounds  of  lint  in  a bale 

Kj^  = number  of  fields  on  i^^  farm  August  1 

n = number  of  farms  in  sample 


The  first  sections  of  the  farm  interview  questionnaire  (Form  A)  x\rere  a quality 
check  on  the  June  Survey  to  see  if  operators  had  been  properly  identified  and 
tenants  properly  classified.  Two  sets  of  questions  were  usedj  one  for  farms 
reporting  tenants  in  June  and  another  for  farms  not  reporting  tenants  in  June, 

The  sample  cotton  fields  x^ere  selected  and  detailed  plant  observations 
made  on  those  fields.  Table  5.3  shows  the  average  acres  of  cotton  reported 
for  all  farms  in  June  and  for  the  subsample  of  cotton  farms  and  fields. 
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Table  5*3  - Acres  of  cotton  per  farm  and  field 


Unit  and  Item 

Acres  of  cotton  planted 
and  to  be  planted 

Per  farm 

All  farms  in  June  survey  

10.2 

All  farms  reporting  cotton  in 

J une  survey  

23.3 

Sample  farms  in  yield  survey  

72.9 

Per  field 

All  fields  for  farms  in  yield  survey. . . 

18.8 

Sample  fields  in  yield  survey 

35.1 

The  information  given  by  the  grower  for  the  sample  fields  is  summarized 
in  table  5.U. 


Table  - Interview  data  for  sample  fields 


Item I Unit 

1.  Initial  report  of  acres  of  cotton  in  field  35.1  acres 

2.  Acres  of  cotton  in  field  less  borders,  ditches,: 

terraces  and  other  areas  not  in  cotton : 35.0  acres 

3.  Yield  per  acre  .:335  lbs.  of  lint 

h.  Crop  harvested  to  date : 3.7  percent 


n 


Item  (li)  is  given  by: 
bales  on  i"^^^  farm  as  of  Aug,  1, 




hi 

i = 

1 

n 

P 

i 

i = 

1 

where  P 


hi 


= harvest  production  in 
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The  Crop  Reporting  Board’s  August  1 yield  forecast  for  the  same  10  States 
was  329  pounds  of  lint  per  acre  as  compared  to  323  pounds  reported  for  the 
farm  as  a unit  and  33^  pounds  reported  for  the  sample  fields.  The  tendency 
of  growers  to  report  a higher  yield  for  the  sample  fields  than  for  the  farm 
as  a whole  is  similar  to  results  obtained  in  the  19$h  surveys. 

Field  Observations^  Two  sample  plots  x-jere  selected  in  each  sample  field 
(or  each  time  the  field  was  selected,  if  selected  more  than  once).  Each  plot 
consisted  of  two  parallel  10-foot  row  sections  in  adjacent  rows.  Detailed 
fruit  counts  were  made  for  the  last  hill  in  each  row  inside  the  unit  and  for 
the  second  hill  beyond  the  xmit  for  one  unit  in  each  field.  The  plot  locations 
were  established  by  classifying  each  field  as  either  square  or  rectangular. 
From  the  field  size  and  shape  information,  the  samplers  selected  row  and  pace 
numbers  from  a Plot  Selection  Sheet,  A different  set  of  row  and  pace  numbers 
was  used  for  each  field.  The  row  and  pace  numbers  entered  on  the  Plot  Selec- 
tion Sheets  xjere  determined  as  follows; 

1,  For  the  first  unit  in  one  half  of  the  fields,  the  row  and  pace 
numbers  were  determined  by  selecting  random  mombers  between  1 
and  the  maximum  number  of  rows  or  paces  for  a field  of  that 
shape  and  approximate  size  shown  on  the  Plot  Selection  Sheet, 

The  rox'j  and  pace  coordinates  for  the  second  unit  were  obtained 
by  adding  30  to  those  for  the  first  unit, 

2.  For  the  first  unit  in  the  other  half  of  the  fields,  the  row  and 
pace  numbers  xrere  determined  as  follox-js: 

(a)  In  one-fourth  of  the  fields,  random  numbers  Xijere  selected 
between  1 and  20  to  determine  the  rox-j  and  pace  coordinates 
to  locate  the  first  unit, 

(b)  In  three-fourths  of  the  fields,  random  numbers  were 
selected  betX'^een  21  and  hO  to  determine  the  row  and  pace 
coordinates  to  locate  the  first  unit. 

(c)  In  each  case  the  row  and  pace  coordinates  for  the  second 
unit  were  obtained  by  adding  30  to  those  determined  for 
the  first  xmit. 


The  row  and  pace  coordinates  for  1 were  assigned  to  the  odd  numbered 
lines  on  the  Plot  Selection  Sheets  and  those  for  group  2 were  assigned  to 
the  even  numbered  lines.  The  purpose  of  the  two  location  schemes  x^as  to 
learn  whether  counts  on  random  imits  and  on  xmits  selected  by  an  arbitrary 
rule  differ  significantly.  After  the  row  and  pace  corrdinates  were  selected, 
the  first  corner  reached  in  approaching  the  field  x^ras  marked  xd.th  a large 
stake.  The  required  number  of  rox^s  and  paces  were  reached  by  coxmting  from 
this  corner.  Each  field  xjas  also  classified  as  being  on  or  off  a road  on  the 
county  highway  map. 
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The  following  information  was  obtained  for  each  10  feet  of  row. 

1.  Counts  for  entire  10-foot  row  sections 

(a)  Number  of  hills  or  plants 

(b)  Number  of  burrs,  open  bolls,  and  large  unopened 
bolls  (l"  or  more  in  diameter) 

(c)  Width  across  h row  spaces 

2,  Counts  on  plant  for  last  hill  (or  plant)  in  each  10-foot 
row  section  of  ^mit  one 

(a)  Number  of  burrs  and  open  bolls 

(b)  Number  of  large  unopened  bolls 

(c)  Number  of  small  bolls 

(d)  Number  of  blooms 

(e)  Number  of  squares 

(f)  Number  of  plants  in  hill 


After  the  counts  were  made,  small  red  merchandising  tags  were  looped  around  the 
stems  of  fruit  (a)  and  (b),  and  small  yellow  tags  were  looped  around  the  stems  of 
fruit  (c)  and  (d), 

3.  Stripped  counts (picked  fruit)  for  second  hill  (or  plant)  be- 
yond each  10-foot  row  section  of  unit  one. 

(a),  (b),  (c),  (d),  (e),  and  (f)  as  in  2 5 in  addition,  a count  of  fruit  in 
(a),  (b),  (c),  (d),  and  (e)  damaged  from  any  cause.  For  (a)  and  (b)  the  total 
number  of  locks  and  damaged  locks  x^ere  counted.  The  data  are  summarized 
in  tables  5.6,  and  5«7, 
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Table  5.5  - August  1 field  observations 


Item 

1.  Burrs,  open  bolls,  and  large  unopened  bolls  (l" 

or  more)  per  hO  ft.  row  (member)  

2.  Width  across  h row  spaces  (feet)  

3.  Field  location  with  respect  to  public  roads s 

(a)  On  roads  ( percent)  

(b)  Off  roads  (percent)  

Most  advanced  stage  of  fruiting  (maturity);  .. 

(a)  Large  boll  stage  (percent  of  fields) 

(b)  Small  boll  stage  (percent  of  fields) 

(c)  Bloom  stage  (percent  of  fields)... 

(d)  Square  stage  (percent  of  fields)  


i'^5it 

1955 

ar.o 

90.3 

27.8 

27.7 

5U 

h6 

53.3 

75.1 

16.7 

15.7 

I4.6 

2.7 

2h,9 

6.5 

Table  5.6  - August  1 fruit  counts  per  hO  ft.  of 
row  by  categories 


Kind  of  fruit 

195ii 

1955 

(Number) 

(Number) 

Burrs  and  open  bolls 

11.6 

7.6 

Large  unopened  bolls . . . - . 

78.7 

73.8 

Small  bolls  

76.5 

60.7 

Blooms  

38.3 

25.3 

Subtotal  - 

205.1 

175.  U 

Squares  

311i.O 

339.5 

Total  Fruit 

519.1 

5llt.9 
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Table  5.7  - August  1 observations  on  percent  damage 


Item  ; 195U  ; 1955 

i Per  centner  cent 

Locks  in  burrs,  open  bolls  and  : : 

large  unopened  bolls., • If.l  • 6,h 

Burrs,  open  bolls,  and  large  i : 

unopened  bolls : - ; 10,7 

Small  bolls,, : 5.7  : 13.0 

Blooms,,,,,, ; - s 5.2 

Squares,,,. i - : 5.U 


The  average  on-plant  counts  for  plants  inside  the  unit  are  compared  with 
stripped  counts,  where  the  fruit  was  picked  before  counting,  on  plants  beyond 
the  end  of  the  unit. 


Table  5.8  - August  1,  1955  average  fruit  counts  per 
2 hills  by  two  methods  of  counting 


Kind  of  fruit 

Method  of  counting 

On  plant 

Picked 

Burrs,  open  bolls,  and  large 

Number 

Number 

unopened  bolls 

5.73 

5.39 

Small  bolls 

It.ij.l 

lu97 

Blooms 

1,6U 

1,82 

Squares 

23,01 

23,38 

Total 

3U,79 

35.56 

The  total  count  is  about  2,2  percent  greater  for  hills  stripped  or  picked 
before  counting* 
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September  1 Survey^  The  fields  and  plots  in.  which  counts  were  made  a month 
earlier  x^rere  revisited.  The  samplers  proceeded  directly  to  the  sample  fields 
and  made  the  required  observations  in  the  same  manner  as  a month  earlier,  ex- 
cept for  modifications  corresponding  to  the  more  advanced  maturity  stage.  For 
tagged  plants,  it  was  also  necessary  to  tag  any  large  bolls,  small  bolls  or 
blooms  which  did  not  have  tags.  Open  cotton  was  picked  and  weighed  with  a large 
handful  of  seed  cotton  from  each  row  being  placed  in  a moisture-proof  bag  and 
and  carried  back  to  the  office.  These  small  samples  x^ere  weighed  en  masse 
for  each  sampler  at  the  State  office  before  the  cotton  vjas  removed  from  the 
bags.  The  composited  sanples  were  spread  out  to  dry  at  room  temperature  for  a 
week  or  so,  and  reweighed  to  determine  the  moisture  loss. 

For  fields  on  which  harvest  had  been  completed,  the  sairpler  carried  out 
the  post-harvest  gleaning  operations  and  interviex^ed  the  grower  to  obtain  his 
estimate  of  harvested  production.  The  data  are  summarized  in  tables  5,9,  5*10, 
5,11,  5.12, 


Table  5,9  - September  1,  1955  fruit  counts  and  cotton 
weights  for  two  10-foot  double  row  units 


Item  ; 195U  ! 1955 

1.  Humber  of  hills  (or  plants) ? 37,8  : 39.1 

2.  Number  of  burrs,  open  bolls  and  ; : 

large  unopened  bolls ,,,  ;226,5  5233.3 

3.  Number  of  open  bolls  picked,,,,,.,  : 37,6  : 21,1 

U,  Field  weight  of  seed  cotton  picked  : : 

(grains) :190,7  5120,5 

5.  Field  weight  of  seed  cotton  per  s : 

boll  (grams) : 5.07  5 5.71 

6,  Ratio  of  air-dried  weight  to  field  : : 

xieight : .925:  ,896 
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Table  3.10  - September  1 fruit  counts  per  b.O  foot 
row  by  categories 


Kind  of  fruit 

19Sh 

1955 

1.  Number  burrs  and  open  bolls 

53.5 

Ii-8.it 

2.  Number  of  large  unopened  bolls 

!173.0 

183. ii- 

3.  Number  of  small  bolls 

39.5 

78.5 

k»  Number  of  blooms 

8.8 

20.3 

Subtotal 

27luB' 

l3^ 

3.  Number  of  squares 

- 

133.6 

Total  fruit 

- 

It88.2 

Table  3.11  - September  1 observation  on  percent 
damage 


Item 

193it 

1955 

Pet. 

Pet, 

Locks  in  burrs,  open  bolls  and  large 
unopened  bolls 

3.8 

9.2 

Burrs,  open  bolls,  and  large  unopened 
bolls 

- 

16.3 

Small  bolls 

16.1 

21.6 

Blooms 

- 

9.0 

Squares 

17.3 
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Table  5.12  - September  1,  1955  fruit  counts  for  2 hills  by 
two  methods  of  counting 


Kind  of  fruit 

Method 

On  plant 

Picked 

Burrs,  open  bolls  and  large  unopened 

Number 

Number 

bolls 

16.2 

16.0 

Small  bolls  

5.2 

5.6 

Blooms 

l,h 

l.h 

Squares  

10,8 

10.6 

Total  

33.6 

333 

Plants  per  hill  

1.63 

1.62 

Some  comparisons  of  tagged  counts  for  August  1 and  September  1 are  given  in 
tables  5.13  and  5.1ii.  The  main  purpose  of  tagging  was  to  estimate  the  rate  of 
survival  for  various  classes  of  fruit  between  the  two  months. 


Table  5.13  - September  1 counts  of  tagged  fruit  and  source  of  fruit  as 
indicated  by  August  1 counts  1/ 


September  1 

August  1 classification 

Fruit 

classification 

Number 

counted 

Burrs,  open 
bolls  or 
large  unopened 
. bolls 

Small 
bolls  or 
blooms 

Squares 

Burrs  and  open  bolls .... 
Large  unopened  bolls .... 

1,101 

h,877 

Number 

Number 

Number 

1,058 

7ltl 

52 

l,22li 

2,921 

Total  large  bolls  .... 

5,915 

17795 

1,21E 

2,921 

Smgll  bolls - 

1,9851/ 

555 

U,l66 

— 

93 

1,902 

Blooms .................. 

Squares ................. 

Total  counted  Sept,  1 

12,681+ 

1,799 

1,369 

H755T“ 

Total  counted  Aur,.  1 

13,196 

17551 

2,36i+ 

8/9^8 

1/  Excludes  those  fields  harvested  between  August  1 and  September  1, 

2/  A small  fraction  of  these  bolls  may  have  come  from  squares  formed 
after  August  1, 


The  next  to  the  last  line  in  table  5.13  indicates  the  relative  importance 
of  each  of  the  August  1 sources  in  producing  fruit  counted  on  September  1*  The 
bloom  and  squares  counted  on  September  1 were  all  formed  from  fruit  not  yet 
present  by  August  1,  Rates  of  survival  for  fruit  in  each  category  are  given 
in  table  5. lit,  according  to  the  maturity  of  the  field  on  August  1. 

Table  5.11-!.  - Survival  of  fruit  between  August  1 and  September  1 by  field  stage 
of  maturity  on  August  1 1/ 


August  1 stage  of  maturity  of  field 


August  1 

Classification  of  fruit 

Large 

bolls 

present 

^mall  bolls 
blooms  and 
squares 
present 

blooms 

and 

squares 

present 

Only 

equares 

present 

All 

Groups 

Percent 

Percent 

Percent 

Percent 

Percent 

Large  bolls ..........t** 

92.2 

92.2 

Small  bolls  and  blooms • . 

50.7 

82.6 

83.3 

— 

57.9 

Squares  

Ii2.2 

72.8 

80,1 

83.7 

53.8 

Number  of  fields ......... 

189 

63 

18 

95 

365 

2/  Excludes  fields  harvested  between  August  1 and  September  1. 


October  1 Survey!  Fields  and  plots  in  which  counts  were  made  the  two  previous 
months  vjere  revisited.  The  samplers  proceeded  directly  to  the  sample  fields  and 
made  similar  observations,  except  for  modifications  corresponding  to  stage  of 
maturity.  The  main  purpose  of  this  survey  was  to  determine  the  extent  of  late 
fruiting  and  to  obtain  post-harvest  gleaning  data  in  early-harvested  fields. 

The  data  are  summarized  in  tables  5.15,  5.16,  and  5.17. 
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Table  - October  1>  1955  fruit  counts  and  cotton  weights  for  two 

10  foot  double  row  units 


Item  * Unit 


1.  Niunber  of  hills  : ii5*l 

2.  Number  of  burrs,  open  bolls  and  large  unopened  bolls. 29h»l  l/ 

3.  Number  of  open  bolls  picked 111.2 

li.  Field  weight  of  seed  cotton  picked  (grams) .:  621.3 

5.  Field  weight  of  seed  cotton  per  boll  (grams)... .:  5.59 

6,  Ratio  of  air-dried  weight  to  field  weight  (percent).,..:  90.0 


1/  The  corresponding  count  for  the  previous  raonth  x^as  used  for 
fields  where  harvest  was  completed. 


Table  5,16  - October  1 counts  of  tagged  fruit  and  sources  of  fruit  as 
indicated  by  September  1 counts 


October  1 

Classification  of  fruit 

Counted  Seoteraber  1 

Formed 
after 
Sept,  1 

Total 

Red 

lellox'T 

Non- 

tagged 

Burrs,  open  bolls  and 
large  unopened  bolls... 

Small  bolls 

Number 

Nximber 

Number 

Number 

Number 

3,597 

1,987 

97 

599 

153 

Ih 

563 

6,183 

250 

Ih 

563 

Blooms  

Squares 

Total  October  1 .•••••.. 

3,597 

2,081!. 

752 

577 

7,002 

Total  September  1 

li,557 

3,608 

h,0h$ 

0 

12,68k  1/ 

3/  Excludes  fields  harvested  before  September  1, 
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Table  5.17  - Source  of  large  bolls  set  through  October  1 


Item 

Sources 

Total 

large 

bolls 

set 

Large 

bolls 

bolls 

blooms 

Squares 

nnnntp.H  nn  Ancmpt.  1 ......... 

Number 

Number 

Number 

Cumulative 

number 

2,323 

2,323 

Picked  or  lost  during  Aug.  •• 
Added  durins?  Aueust  

- 52li 
0 

1,276 

2,921 

6,520 

Picked  or  lost  during  Sept.  . 
Added  during  September  ..... 

Total  set  on  or  after  Aug.  1 

-1,025 

0 

- 9k 
711 

5^9 

7,830 

2,323 

1,987 

3,520 

7,330 

Table  5«l8  - Percent  of  small  bolls,  blooms,  and  squares  counted 
on  August  1 and  Sept.  1 reaching  large-boll ■ category 


by  October  1 ]/ 

: August  : September 

Class  of  fruit ; 1 t 1 

: • Percent  s Percent 

Small  bolls  and  blooms  • • • : 5U.0  s 56.5 

Squares  : 32.6  : lU.d 


1/  Excludes  fields  completely  harvested  before  September  1. 
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Post-Harvest  Survey I The  sample  farms  were  to  be  visited  after  final  production 
data  ^^rere  available.  This  survey  was  not  tied  to  any  specific  date,  but  was  to 
coincide  with  the  first  visit  on  which  the  field  was  found  to  be  harvested  on  or 
before  October  1,  For  fields  which  were  not  harvested  by  October  1,  a final 
visit  was  made  to  a sample  of  fields  around  December  1 to  obtain  gleaning  data 
for  harvested  fields  and  the  growers’  reported  production.  Two  new  plots  were 
staked  out  in  the  same  section  of  the  field  for  obtaining  the  gleaning  data. 

Farm  Interview  Data!  The  farm  interview  was  used  to  obtain  final  production 
data  for  the  farm  as  a whole,  together  with  more  detailed  information  for  the 
sample  field(s).  On  those  farms  where  some  of  the  crop  was  still  to  be  picked, 
the  operators'  estimate  of  cotton  harvested 'and  to  be  harvested  was  obtained. 

For  each  farm  the  grower  was  asked  if  the  basis  for  his  reported  production  was 
the  total  of  his  gin  tickets  or  his  best  estimate  based  on  his  recollection  of 
the  amount  ginned.  In  a majority  of  cases,  growers  actually  totaled  their  gin 
tickets  in  the  presence  of  the  enumerator  to  obtain  the  production  data. 

Table  5*19  - Interview  data 


Item  . Units 

Farm  unit  items:  : 

1,  Yield  per  acre  3U3  pounds  of  lint 

2 , July  acreage  harvested  98,7  percent 

3,  Crop  harvested  to  date  ..,,5  9^!-,6  percent 

I|. , I /eight  per  bale  ii.65  pounds 

Sample  field  items:  : 

Yield  per  acre • 332  pounds  of  lint 

6,  July  acreage  harvested  ,,,., J 98,9  percent 

7,  Growers'  estimate  of  cotton  per  acre  s 

remaining  in  field  after  harvest  ,,,•  23,5  pounds 


Field  Gleaning  Data^  Observations  were  taken  on  two  double  10-foot  rox-j 
sections  as  in  previous  surveys.  In  addition  to  a count  of  bolls,  all  seed 
cotton  xfas  placed  in  a bag  and  taken  to  the  State  office  where  it  was  airdried 
and  its  xjeight  determined.  These  data  are  summarized  in  table  5.20,  Separate 
figures  are  shoxiin  for  fields  that  were  harvested  prior  to  October  1 and  for  those 
harvested  after  October  1, 
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Table  5.20  - Average  counts  and  weights  for  two  field,  imits  (Post- 

harvest) 


Item 

Harvest 
prior  to 
Oct,  1 

Harvest 
after 
Oct.  1 

iWeighted 

average 

Number  of  fields 

138 

255 

Number  gleaned 

Nurnber’  nppn  hoTls  

91 

31.8 

81 
12  ,U 

19.7 

Number  large  unopened  bolls  ....... ........ 

0.6 

3. lx 

2,5 

Nximber  rotten  bolls 

25.0 

12.5 

17.5 

Weight  of  seed  cotton  in  open  bolls  (grams) 

72.5 

28.9 

ltli.2 

Weight  of  loose  seed  cotton  (grams),,,,,,. 

57.6 

16.9 

3i.lt 

Total  wet  weight  of  seed  cotton  (grams),,.. 

130.1 

U5.8 

75. 6» 

-X-  Dry  weight  of  cotton  6h»7  grams. 


In  the  gleaning  operation  6h,7  grams  of  seed  cotton  x^ere  found.  If  the 
unopened  and  dried  bolls  are  assujned  to  have  had  the  same  seed  cotton  potential 
as  the  open  bolls,  the  total  losses  per  field  x-jould  be  (19.7  + 20, 0)  (6Ii.,7/l9.7)=‘ 
130.1.!.  in  terms  of  grams  of  seed  cotton.  This  weight  of  seed  cotton  is  equivalent 
to  90,2  pounds  of  seed  cotton  per  acre  or  33. U pounds  of  lint  per  acre.  This  is 
8.6  percent  of  the  total  potential  indicated  on  October  1,  The  corresponding 
loss  for  1951!-  was  9,0  percent. 
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5*3  Corn  Yield  Surveys 

A subsample  of  the  farms  reporting  corn  in  the  June  1955'  acreage  survey  was 
selected  for  the  yield  forecasting  studies.  The  subsan^jle  of  farms  xo'as  drawn 
with  probability  proportional  to  the  corn  acreage  "operated"  by  each  respondent 
to  the  June  Survey,  Two  sample  "fields"  were  selected  on  each  farm  as  for  cotton 
however,  the  sampling  intervals  used  vjere  slightly  smaller,  Sanple  fields  and 
plots  with  fields  were  selected  by  the  same  procedures  as  for  cotton.  The 
distribution  of  farms  and  fields  among  the  10  States  was  as  shown  in  table  5*21, 

Table  5.21  - Number  of  sairg^le  corn  farms  and  fields  by  States 


Selected 

Field 

Field 

Field 

Preharvest 

State 

Farms 

Fields 

counts  made 

counts  made 

counts  made 

gleanings 

August  1 

September 1 

October  1 

made 

Ala, 

26 

52 

52 

52 

U9 

39 

Ark. 

8 

16  : III 

111 

12 

0 

Ga, 

32 

72 

67 

65 

22 

33 

La. 

6 

12 

10 

10 

6 

6 

Miss, 

28 

56 

hi 

52 

52 

7 

N,  Car, 

2h 

1^8 

hh 

1^3 

35 

13 

Okla, 

2 

h 

2 

9 

2 

2 

S,  Car, 

17 

38 

36 

37 

30 

5 

Tenn, 

23 

hs 

U8 

It6 

U3 

12 

Texas 

27 

5U 

52 

52 

h 

23 

10  States 

193^ 

Uoo 

372 

373 

25? 

mo 

A farm  may  be  sampled  more  than  once  if  the  acreage  exceeds  the  sampling 
interval. 


August  1 Survey C The  farmer  was  interviexfed  to  obtain  data  on  corn  acreage  for 
grain  and  expected  production.  Data  relating  to  the  farm  unit  as  a whole  are 
given  in  table  5.22, 


Table  5.22  - Farm  interview  data 


Item  : Unit 


1,  Planted  acres  still  standing  • 96,0  percent 

2,  August  1 acres  for  harvest  as  grain,,,,:  91.5  percent 

3,  Yield  per  acre  forecast  (for  grain),,., • 32, U bushels 

I4,  Fields  per  farm. : U,9  number 


t 
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The  average  acres  of  corn  reported  for  all  farms  and  for  the  subsample  of 
cotton  farms  and  fields  are  given  in  table  5.23* 


Table  5.23  - Acres  of  corn  per  farm  and  field 


; Acres  of  corn 
Unit  and  item  :planted  and  to 

;be  planted 

Per  farm  : 


All  farms  in  June  Survey '•  10,8 

All  farms  reporting  corn  in  June  Survey,!  17.2 

Sample  farms  in  yield  survey,, * 51,2 

Per  field  : 

All  fields  for  farms  in  yield  survey,,,,;  8,8*'5- 
Sample  fields  in  yield  survey, ,,: 


Acres  for  grain 


The  information  given  by  the  grower  for  the  sample  fields  is  summarized 
in  table  5,2U, 


Table  5*2i;  - Interviajdata  for  sample  fields 


Item  jUnit 

1,  Initial  report  of  acres  of  corn  in  field,,,,,,.,*  17.1-1 

2,  Acres  of  corn  in  field  less  borders,  ditches,  : 

terraces  and  other  areas  not  in  corn,,,,,,,,,,,s  16,5 

3*  Wet  acres  for  grain  lit.U 

h.  Yield  per  acre  for  grain  * 32,1 


The  Crop  Reporting  Board’s  August  1 yield  forecast  for  the  same  10  States 
was  26.8  bushels  per  acre.  The  tendency  of  growers  to  report  higher  yields  for 
the  sau^Dle  fields  as  compared  to  the  farms  as  a whole  was  not  found.  The  fact 
that  practically  all  the  fields  on  the  farm  were  included  in  tlie  yield  survey 
probably  result  in  the  grower's  yields  for  that  farm  unit  and  field  unit  being 
the  same. 

Field  Counts  and  Observations*  Two  sample  plots  were  selected  in  each 
sample  field  (or  each  time  the  field  was  selected,  if  selected  more  than  once). 
Each  plot  consisted  of  two  parallel  adjacent  l^-foot  row  sections.  Detailed 
observations  on  stage  of  maturity  were  made  on  the  first  5 ears  beyond  row  1 of 
unit  1,  The  plot  locations  vjere  established  by  the  same  procedure  as  for  cotton 
(see  page3l).  Each  field  was  also  classified  as  being  on  or  off  a road  on  the 
county  highway  map. 

The  following  information  was  obtained  for  each  l5-foot  of  row. 

1,  Counts  for  entire  l5-foot  row  sections 

a.  Number  of  stalks 

b.  Number  of  stalks  with  ears 

c.  Number  of  ears 

2,  Data  for  row  2 of  unit  I 

a.  Length  of  cob  (determined  in  husk) 

b.  Diameter  of  ear  (determined  in  husk) 

c.  Number  of  ears  not  expected  to  produce  grain 

3,  Determination  for  first  5 ears  beyond  row  2,  unit  I 

a.  Percent  fill  for  each  ear 

b.  Stage  of  maturity  for  each  ear 


The  counts  and  data  obtained  in  1,  2,  and  3 are  summarized  in  tables  5,25, 
5.26,  and  5,27, 
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Table  5.25  - Average  counts  and  row  spacing  for  two  15 
feet  of  double  row,  August  1,  1955 


Item  ! ■I’wo 


1.  Number  of  stalks,.,,,,,,,,, 27.6 

2.  Number  of  stalks  with  ears,,,, 20,9 

3.  Number  of  ears  (silked), ,:  30.8 

it.  Width  across  8 row  spaces  (feet),,,,.,,**  27.8 


Table  5,26  - Average  counts  and  ear  measurements  for  row 
2 of  unit  I,  August  1,  1955 


Item  ' Average 


1,  Number  of  ears,.,,,,,,, 7.17 

2,  Length  of  ear  in  husk  (inches), ,!  6,85 

3,  Circumference  of  ear  in  husk  (inches) 5.95 

ii.  Number  of  ears  not  expected  to  make  grain,.;  ,75 


Table  5.27  - Percent  fill  and  stage  of  maturity  for  5 ears 
beyond  row  2 of  unit  I,  August  1,  1955 


Item  * Percent 


1.  Area  of  cob  filled  with  grain,, • 60,1 

2,  Stage  of  maturity  of  ears:  : 

I4ature ...:  it, 6 

Dent  : 25.0 

Dough ..:  10.it 

Milk : 18.1 

Earlier  than  milk ,.., ' 26.8 

No  ears  formed ; 15 . 1 
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Septeirtoer  1 Survey J The  same  fields  and  plots  which  X\Tere  selected  amonth  earlier 
were  revisited.  The  counts  and  observations  were  the  same  as  a month  earlier 
except  where  fields  were  mature.  In  mature  fields  the  plots  were  harvested, 
and  four  sample  ears  sent  to  the  State  office  for  laboratory  observations. 
Detailed  ear  characteristics  were  also  obtained  for  the  ears  submitted  for 
moisture  testing.  When  the  field  was  found  to  be  already  harvested,  the  sampler 
carried  out  the  post-harvest  gleaning  operations.  The  data  are  summarized  in 
tables  5,28,  5.29,  and  5.30, 


Table  5.28  - Average  counts  for  two  15  feet  of 
double  row,  September  1,  1955 


Item  , Average 


1,  Number  of  stalks.. .:  27.6 

2,  Number  of  stalks  with  ears,.,,,,:  25.1 

3,  Number  of  ears  (silked),,,,,,,,,:  33,6 


Table  5,29  - Average  counts  and  ear  measurements  for  row  2 of 
unit  2,  September  1,  1955 


Item  I Average 


: 

1,  Number  of  ears. 8.51 

2,  Length  of  ear  in  husk  (inches),,, : 6,75 

3,  Circumference  of  ear  in  husk  (inches),,, 6,23 

I|.,  Number  of  ears  not  expected  to  make  grain,,,.,,:  ,61 


Table  5.30  - Percent  fill  and  stage  of  maturity  for  5 

ears  beyond  rox^  1 of  unit  1,  September  1,  1955 


Item  * Percent 


1,  Area  of  cob  filled  with  grain  : 81,7 

2,  Stage  of  maturity  of  ears;  : 

Mature,.... : 32,6 

Dent : I{.0.3 

Dough : 12,3 

Milk : 7.1 

Earlier  than  milk, : 7.7 
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October  1 Survey^  In  late  September  the  sampling  teams  rev:isited  the  same 
fields  and  plots  which  were  laid  out  for  the  August  1 Survey,  The  grower 
was  not  contacted  unless  the  field  was  already  harvested.  The  stalk  and  ear 
counts  were  the  same  as  for  earlier  months.  In  addition,  all  corn  for  the  sample 
plots  was  picked  and  weighed.  Four  ears  from  each  field  were  selected  and  placed 
in  moisture-proof  bags  for  moisture  determinations  and  other  laboratory  observa- 
tions, If  the  field  had  already  been  harvested,  the  samplers  carried  out  the 
post-harvest  gleaning  procedure  (Form  E)  and  interviewed  the  grower  if  he  was 
readily  available  (Form  D), 

Tables  5.31^  5#32,  and  5.33  summarize  the  data  obtained  in  those  fields  where 
prehaivest  samples  were  obtained.  Table  5*3U  summarizes  data  on  corn  picked  and 
weighed  in  the  sample  plots  during  the  three  surveys. 


Table  5*31  - Counts  and  ;^eights  for  two  1$  feet  of 
double  row,  October  1,  1955 


Item  * Average 


1,  Nimber  of  stalks,,,,,, 28,6 

2,  Number  of  stalks  with  ears,,,,,,,,,,,:  25.2 

3,  Number  of  ears,.,, ,,,:  32,0 


Table  5.32  - Average  counts  and  ear  measurements  for  row  2 
of  unit  2,  October  1,  1955 


Item  . Average 


1,  Number  of  ears,.., .:  8,39 

2,  Length  of  ear  in  husk  (inches),,., : 6.55 

3,  Circumference  of  ear  in  husk  (inches),,,,,,,,:  6,35 

U,  Number  of  ears  not  making  grain,,,,,,,,,,,,..:  ,23 
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Table  5.33  - Percent  fill  and  stage  of  maturity  for  5 ears 
beyond  row  1 of  unit  1,  October  1,  1955 


Item  .Percent 

1,  Area  of  cob  filled  with  grain. . : 80,9 

2,  Stage  of  maturity  of  ears;  . , : 

Maturity 91*5'^ 

Dent,. 6.6 

Dough,, : 1.6 

Milk : ,3 


^ Of  this  total,  31.1/S  was  harvested  prior  to  Oct.  1. 


Table  5.3U  - Average  weight  of  corn  harvested  from  sample 
units  by  survey  date,  per  60  foot  row 


Item 

Survey 

For 

Season 

Aug.  1 

Sept,  1 

Oct.  1 

Number  of  fields,,. 

13 

37.9 

lI'.O 

87 

28.9 

11.3 

28h 

30.8 

12,3 

30.6 

12.1- 

Number  of  ears  with  prain. 

Field  X'jeight  of  ear  corn  (lbs,). 

* Moisture  content  19.2^. 


Post-Harvest  Survey!  The  sample  corn  farms  xTOre  visited  after  final  production 
data  were  avialable.  However,  the  growers*  reported  production  x^ras  based  on  a 
count  of  wagon  loads  or  other  approximate  measures  of  bushels  rather  than  actual 
weighings  of  corn.  The  farm  interview  data  are  summarized  in  table  5.35. 
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Table  5.35  - Interview  data 


Items 


Units 


Farm  unit  items: 


1.  Yield  per  acre 

2.  July  acreage  harvested  for  grain 

3.  Crop  harvested  to  date... . 


29.1  bushels  of  shelled  corn 
95*2  percent 
73*6  percent 


Sample  field  items: 


h.  Yield  per  acre 

5.  July  acreage  harvested  for  grain 

6.  Growers’  estimate  of  corn  per  acre 

remaining  in  field  after  harvest,,,, 

7.  Method  of  harvesting: 


29,2  bushels  of  shelled  corn 
92,7  percent 

I,l5  bushels  of  shelled  com 


a.  Jlachine  picked 

b.  Hand  pulled,,, 

c.  Hand  picked,.. 

From  stalk,,. 
From  shock,,. 


3ii.l  percent 
55,2  percent 
10,7  percent 
( 9.7)  percent 
( 1,0)  percent 


8,  Grazed  after  harvested  for  grain 


37  percent 


Field  Gleaning  Data  I Observations  xirere  taken  on  two  double  l5-foot  row 
sections  as  in  previous  surveys.  These  plots  were  located  5 rows  farther  into 
the  field  than  those  used  earlier.  The  number  of  ears,  weight  of  ears  and 
Xireight  of  grain  were  determined  separately  for  the  plants  and  the  "middle" 
associated  with  each  row.  These  data  are  summarized  in  table  5.36, 


Table  5.36  - Average  counts  and  xireights  for  two  field  xxnits 


:Harvest  prior 
: to  October  1 

Harvest  after  : Weighted 

October  1 : average 

Number  of  fields ; 127 

Number  gleaned : 75 

255  i 

65  : 

: On 

: plant 

On 

ground 

On  : On  : On  : On 

plant: ground  : plant: ground 

Numb e r of  e ar s 1,5 

Weight  of  ears  (grams) : 9i4,l 

Weight  of  grain  from  ears  (grams)..:  75.0 
VJeight  of  loose  kernels ,:  — 

1.3 
101,9 
78,7 
36. li 

1,7  : 1.^  5 1,6  : l,ii 

100,1  :139.0  : 98.1  :136.7 

77.6  :109.1  : 76.7  : 99.0 

— : 22,2  : — : 26,9 

Total  weight  of  all  grain  (grams),,:  75.0 

115.1 

.y_.  , 

77.6  :131,3  : 76.7-:125.9- 

* Moisture  content  16,37%  - total  weight  200,6  grams  at  l5.5^. 
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The  extent  to  which  grain  may  have  been  consumed  by  animals  is  not  known. 

The  indicated  harvesting  loss  is  1,65  bushels  per  acre. 

Bushels  oer  acre  = (height  of  grain  in  grams)  (Square  feet  in  acre) 

(Length  of  row)  (How  width)  (Pounds  in  bushel)  (Grams  in  pound) 


Bushels  per  acre  = 


(200,6)  (U3560) 

(60)  (3.L75)  {5“6y  (it53.59) 


1.65 


This  is  3.8  percent  of  .the  gross  weight  (or  yield)  indicated  by  the  sample  plots. 


5,li  Winter  Wheat  Yield  Surveys 

A subsample  of  the  farms  was  selected  from  the  December  1,  195U  mail  and 
interview  surveys  in  Texas  and  Oklahoma,  The  subsainple  of  farms  was  allocated 
to  the  mail  and  nonrespondent  strata  in  proportion  to  the  total  acres  of  wheat 
in  each  group.  The  first  survey  was  scheduled  for  the  week  of  April  25  and 
related  to  a May  1 forecast  date.  This  survey  consisted  of  an  interview  with 
the  farm  operator  and  observations  for  small  field  plots  in  60  fields  on  the 
selected  farms.  The  actual  selection  of  the  sample  fields  was  made  from 
information  on  individual  field  acreages  obtained  as  part  of  the  farm  interview. 
The  procedure  of  selecting  fields  was  the  same  as  used  for  cotton  and  corn.  The 
farms  and  fields  xTOre  distributed  between  Texas  and  Oklahoma,  as  shown  in 
table  5,36, 


Table  5.36  - Number  of  sample  wheat  farms  and  fields 


Selected 

Field 

Field 

Field 

Post-harves 

State 

Farms 

Fields 

counts 
made  5/l 

counts 
made  6/l 

counts 
made  7/l 

gleaning 

made 

Oklahoma 

20 

31 

26 

26 

10 

10 

Texas 

16 

29 

11 

11 

3 

2 

Total 

37 

60 

1 

1 

37 

■ 

37 

13 

12 
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May  1 Survey » The  operator  was  interviewed  to  obtain  data  on  wheat  acreage  and 
expected  production.  While  60  fields  were  selected  from  the  growers'  planted 
acreage  for  grain^  heavy  abandonment  resulted  in  only  37  fields  remaining  for 
harvest  as  of  May  1,  Results  of  the  May  1 interview  data  are  summarized  in 
table  5.37. 


Table  5.37  - Farm  interview  data 


Item 


Unit 


Acres  planted 

Acres  for  harvest,  

Yield  per  acre  for  entire  farm,,. 
Yield  per  acre  for  sample  fields. 


269,8  acres  per  farm  \J 
100  acres  per  farm 
6,25  bushels 
7,98  bushels 


The  average  as  reported  on  the  December  1,  195U 
survey  was  273.9  acres «, 


Two  sarrple  plots  i^ere  selected  in  each  sample  field  (or  each  time  the 
field  xijas  selected,  if  selected  more  than  once).  Each  plot  consisted  of  three 
adjacent  drill  rows  26,136  inches  long.  The  plot  locations  were  established 
after  classifying  each  field  as  either  square  or  rectangular.  From  the  field 
size  and  shape  information,  the  samplers  selected  a set  of  pace  numbers  from 
a Plot  Selection  Sheet,  A different  set  of  pace  numbers  x^as  used  for  each  field. 
The  pace  numbers  were  obtained  in  the  same  manner  as  for  cotton  and  corn  (page  3l) , 
The  location  of  the  first  plot  in  each  field  was  determined  from  a pair  of  pace 
numbers  by  starting  at  the  field  corner  and  walking  along  the  edge  of  the  longer 
side  of  the  field,  taking  the  number  of  paces  indicated  by  the  first  number, 
then  turning  at  a right  angle  and  taking  the  number  of  paces  into  the  field 
indicated  by  the  second  number.  Opposite  the  toe  of  the  sampler's  foot  on  the 
last  of  the  required  paces  into  the  field,  the  sampler  laid  a yard  stick  per- 
pendicular to,  or  across  the  first  three  drill  rows  just  beyond  his  toe  or  on 
his  right  if  he  was  walking  parallel  to  the  rows,  A U-shaped  frame  was  slipped 
through  the  grain  so  the  form  of  the  plot  corresponded  to  the  position  of  the 
yard  stick.  The  frame  controlled  only  the  length  of  the  rows  except  in  the  case 
where  3 drill  rows  could  not  be  distinguished  and  the  plot  consisted  of  all  the 
stalks  inside  the  area  of  the  U-shaped  frame.  The  second  plot  in  each  field 
was  located  30  paces  farther  along  the  edge  and  into  the  field  in  the  direction 
the  sampler  had  been  walking  when  he  arrived  at  plot  1,  Each  field  was  classi- 
fied as  being  on  or  off  a road  on  the  county  highway  map. 


- 53  - 


The  following  information  was  obtained  for  each  3-row  plot, 

1,  Counts  for  3 rows 

a.  Number  of  stalks 

b.  Number  of  heads 
0.  Height  of  stalks 

2,  Counts  for  row  1 

a.  Number  of  stalks  showing  infestation  or  damage 

3,  Stage  of  maturity  of  each  plot 
Head  san^jles  for  laboratory 

a,  "Ripe"  or  "hard  dough"  stage  - clip  (all  heads  in  unit) 
b#  "Soft  dough"  or  "milk"  stage  - clip  last  (5  heads  from  each  row) 

Table  5.38  summarizes  the  counts  for  the  May  1 Survey, 


Table  5,38  - Average  May  1 field  counts  per  6,53  foot  row 


Stage  of  maturity 

All 

fields 

Item 

Milk  or 
soft  dough 

Earlier 

milk 

Number  stalks 

129.5 

0,0 

101,3 

1,1 

102,0 

Number  stalks  showing  evidence  of  damage ,» ,,,,, 

1,1 

Number  heads 

50,0 

28,3" 

10/15/5U 

6,35’ 

6,7 

7.9 

8,3" 

10/ll/5b 

7.59' 

Height  of  tallest  stalk  at  end  of  nnitt , , ♦ , , t , ♦ 

7,7" 

Date  planted. 

10/ll/5b 

7.72‘ 

Width  across  10  row  spaces,,,,,,,,,,,,., 

Clumber  fields  

1 

36 

37 

Number  of  fields  abandoned 

23 

June  1 Survey I The  same  fields  were  visited  again  the  last  week  in  May,  The 
samplers  proceeded  directly  to  the  sample  fields  and  laid  out  new  plots,  5 paces 
farther  along  the  edge  and  into  the  field.  The  required  observations  were  the 
same  as  a month  earlier  except  for  modifications  in  obtaining  head  samples  due 
to  the  more  advanced  maturity  stage.  The  data  are  summarized  in  table  5,39, 


Table  5,»39  - Average  June  1 field  counts  per  6,^3  foot  row 


Item 

Stase  of  matur 
Ripe  or  :Softdough 
harddougHor  milk 

'itv 

Earlier 

milk 

All 

fields 

Number  stalks 

65.1 

3.2 

68,7 

15.!)" 

10/17/51) 

5.81» 

105.8 

ii.2 

75.7 

17.0" 

10/8/51; 

7.03’ 

98.1 

0,1; 

19.9 

10.8" 

10/12/51; 

9.35* 

99.6 

2.9 

57.8 

ll).9” 

10/11/51) 

7.59' 

Number  stalks  showing  evidence  of  damage,. 
Number  heads 

Height  of  tallest  stalk  at  end  of  unit,,,. 
Date  planted 

Width  across  10  row  spaces 

Number  fields ,,,,,,, 

7 

19 

11 

37 

JuD.y  1 Survey t The  same  fields  were  revisited,  but  new  plots  were  located  5 
pc."  05  farther  along  the  edge  and  into  the  field.  In  the  event  the  field  was 
hcrvostedi  the  post-harvest  gleaning  operations  were  carried  out.  The  operator 
wa5  inter^riewed  in  each  case  to  obtain  his  production  for  the  farm  and  each 
saAple  field.  In  cases  where  the  harvest  was  not  couplets,  the  growers’  estimate 
of  expected  production  was  obtained. 

Table  summarizes  the  data  for  fields  which  had  not  been  harvested. 

Tables  5*^41  and  5,U2  suminarizes  the  July  1 interview  data  and  post-harvest 
gleaning  data. 

Table  - July  1,  interview  data 


Item 

Unit 

Acres  intended  for  harvest.  May  l.o 

100  ao’  es 

AcrGs  htiir  *fcC' 

87 o6  acres 

Yield  per  harvested  acre  for  farmr. 

8o56  buEhels 

Yield  per  harvested  acre  for  fields 

8^66  br.shels 

Yield  per  plar.ted  aero  for  farmor. 

5.13  bushels 

Yield  per  planted  acre  for  fields c. 

lu3l;  bushels 

Table  5.Ul  - Post-harvest  gleaning  data 


Item  ‘ Unit 


Number  fields  plowed  up  or  wheat  destroyed^,  : 17  number 

Number  fields  not  yet  harvested,,*.,,..,,.,,.:  8 number 

Number  fields  in  which  gleanings  obtained,,,.:  12  number 

Number  whole  heads  (per  13*1  ft,  row) : 17.5  number 

Weight  of  whole  heads  and  broken  heads  found  : 

(per  13,1  ft,  row),., 10,7  grams 

Weight  of  grain  found  (per  13.1  ft,  row),,.,.:  5.89  grains 

Moisture  content  of  grain,,,.,,.,, : 12,3  percent 

Grain  per  acre.,,, : 1,0  bushels 


The  results  of  the  laboratory  determinations  on  the  head  samples  are  given 
in  table  5.142,  below. 


Table  5,ii2  - Laboratory  data  for  fields  in  milk 
stage  or  later 


Stage  of  maturity 


Item 

Milk 

Soft 

dough 

Ripe  or 
hard  dough 

Wet  weight  per  head, .***•*,,*,******,**,* 

.659 

2.16 

.731 

1.99 

0,itl49grams 
1.96  inches 
Ij.0,3  grams 
15.2  pet, 

7.2  bshls.]/ 

Length  per  head  (excluding  beards) 

Weight  of  threshed  grain  per  13.1  ft,  row 
Moisture  content 

Yield  of  grain  per  acre 

Number  of  fields 

11  :li4 

• 

• 

10 

l/  At  13.5  percent  moisture  content  but  not  adjusted  for 
harvesting  losses. 


5.5  Discussion  and  Analysis  of  Yield  Data 


Cotton;  Three  distinct  approaches  were  considered  in  formulating  forecasting 
procedures  or  models  using  the  fruit  counts  from  the  19$h  surveys.  The  three 
approaches  considered  were:  (l)  the  multiple  regression  approach,  (2)  a "prob- 

ability of  survival"  model,  and  (3)  an  empirical  approach.  Yield  forecasting 
studies  in  1955  were  tested  under  vastly  different  growing  conditions;  195U  was 
very  dry  and  1955  was  very  wet.  The  cotton  plants  had  not  reached  as  advanced  a 
stage  of  maturity  by  August  1,  1955  as  they  had  attained  by  August  1,  195U.  Con- 
sequently, a heavier  increase  in  the  number  of  bolls  took  place  between  August  1 
and  September  1,  But  such  differences  are  reflected  in  observations  on  the  stage 
of  maturity  of  the  plants.  By  September  1,  and  on  later  dates,  the  forecasting 
problem  reduces  primarily  to  predicting  the  number  of  bolls  (large  plus  small) 
present  on  that  date  which  will  reach  maturity.  Approximately  5 percent  of  the 
total  bolls  counted  do  not  reach  maturity  and  another  5 percent  are  missed  in 
picking.  Bolls  reaching  the  large  boll  category  by  October  1 represent  the  total 
which  may  be  expected  to  mature  by  harvest,  however,  a h-5  percent  reduction  for 
cotton  missed  in  picking  is  still  needed  to  arrive  at  an  estimate  of  cotton  which 
will  be  ginned, 

August  1 Forecast;  The  techniques  for  translating  fruit  counts  into  yield  fore- 
casts, as  described  in  the  Report  on  the  1951+  Research  Surveys,  have  been  modified 
for  the  August  1 Forecast,  The  approach  which  has  been  developed  make  use  of  data 
on  stage  of  maturity,  plant  capacity  and  rate  of  fruiting.  These  refinements  are 
obvious  applications  of  what  is  known  about  the  fruiting  characteristics  of  the 
plant.  This  approach  is  sufficiently  flexible  to  be  adaptable  to  individual 
States  as  well  as  to  the  Belt  as  a whole.  It  utilizes  all  the  information  enter- 
ing into  previous  procedures  and,  in  addition,  uses  the  fruit  count  data  to  estab- 
lish the  stage  of  maturity  of  the  plants  in  forecasting  the  bolls  to  be  formed 
after  August  1, 

If  the  total  amount  of  fruit  in  all  categories  on  the  cotton  plant  on  any 
date  is  plotted  against  time,  the  resulting  figure  is  a typical  S-shaped  growth 
curve.  Fruiting  increases  rapidly  during  the  first  3 weeks  after  squares  begin 
to  appear.  About  3 weeks  after  squaring  starts,  small  bolls  begin  to  appear 
and  the  plant  is  adding  fruit  at  its  maximum  rate.  From  that  time  on,  the  rate 
at  which  fruit  is  added  begins  to  deminish  and  continues  to  diminish  for  the  next 
3 weeks  until  large  bolls  begin  to  appear.  When  that  stage  is  reached,  the  total 
amount  of  fruit  on  the  plant  shows  little  or  no  further  increase.  As  large  bolls 
begin  to  appear  about  6 weeks  after  squaring  began,  the  growth  curve  may  be  divi- 
ded into  clearly  recognizable  portions  which  can  be  related  to  the  observable 
stage  of  maturity  of  the  plants. 

If  the  maximum  fruit  load  is  represented  by  A,  that  maximum  is  reached  about 
6 weeks  after  squaring  began.  Because  the  growth  curve  is  approximately  symetrical 
the  plant  has  about  one-half  of  its  maximum  load  about  3 weeks  after  squaring 
began;  this  is  the  stage  at  which  blooms  and  small  bolls  begin  to  appear.  All 
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plants  in  the  first  category  of  table  5.U3  must  be  in  a stage  of  maturity  correspond- 
ing to  a fruit  load  ranging  anywhere  from  zero  to  A/2,  depending  upon  whether 
squares  are  just  beginm.ng  to  appear  or  whether  the  plants  already  have  squares 
that  are  almost  ready  to  burst  into  bloom.  The  average  plant  in  that  category 
should  have  been  squaring  for  about  1,5  x\7eeks  and  should  have  about  one-fourth  of 
its  ultimate  maximum  load.  By  the  same  token,  plants  showing  squares,  blooms 
and  small  bolls,  but  no  large  bolls,  should  range  from  those  on  which  blooms 
are  just  beginning  to  appear  to  those  on  X'jhich  some  small  bolls  are  almost  ready 
to  graduate  to  the  large  boll  category.  These  plants  will  have  been  fruiting  for 
3 weeks  to  6 weeks,  with  an  average  of  1|,5  weeks.  The  fruit  load  on  an  average 
plant  in  that  category  should  be  halfway  between  A/2  and  A or  3A/l|,  The  average 
plant  in  the  second  category  in  table  5.U3  thus  has  about  three-fourths  of  its 
total  final  load. 

Table  5,U3  - Classification  of  fields  by  maturity  of  plants 
on  August  1 


Kind  of  fruit  present 

195U 

1955 

Percent 

Percent 

Squares  only 

6,5 

2lt,9 

Squares,  blooms,  and  small  bolls. 

I8,it 

21.3 

Large  bolls,  and  other  fruit,,,,. 

75,1 

53.8 

Total  

100,0 

100,0 

These  characteristics  of  the  cotton  plant  make  it  possible  on  August  1 to 
predict  the  total  amount  of  fruit  that  will  be  on  the  average  plant  by  the  time 
it  has  its  total  final  load.  In  terms  of  A,  the  amount  of  fruit  on  the  average 
plant  as  of  August  1,  is  ,065  (a/U)  + ,l8Ii  (3A/ii)  + ,751  (a)  = ,905A,  This 
means  that  the  average  plant  on  August  1,  195U  was  carrying  90,5  percent  of  its 
total  potentigl  load.  Similar  computation  may  be  made  for  the  August  1,  1955 
data.  In  terms  of  the  maximum  potential  fruit  load,  the  average  plant  had  ,2lj.9 
(A/it)  + .213  (3A/it)  + ,538A  = ,760A,  or  X'jas  carrying  76  percent  of  its  total 
potential  load. 

Table  5,itit  gives  the  actual  fruit  counts  on  August  1 for  the  two  years. 
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Table  ~ August  1 fruit  counts  per  10  feet  of  row 


Kind  of  fruit  * 195U  ! 1955 

• • 

• • 

Large  bolls  (including  burrs  and  open  bolls)..;  22,6  ; 20, It. 

Small  bolls, ; 19,1  ; 17.2 

Blooms.,.,, i.,.,,,,,;  9,6  : 6,3 

Squares, ; 70,5  ; 8lu9 

Total  fruit (T  ):  129 . 8 ; 128,8 

Indicated  total  boll  load (C);lIi3.U  “169,5 


Additioiial  squares  or  fruit  to  be  set  (C-T);  13,6  ; It0,7 


The  total  potential  for  the  two  years  m.ay  be  computed  from  the  average  number 
of  fruit  present  on  August  1 and  the  indicated  fraction  of  the  total  potential 
which  the  average  plant  already  has.  It  should  be  clear  from  what  has  been  said 
that  for  1951!-,  0,905A  = 129,8  and  for  1955,  0,760A  = 128,8,  That  is,  in  195I|-, 

A was  equal  to  lh3»h  and  in  1955,  A was  equal  to  169,5.  This  shows  quite  clearly 
that  on  August  1,  1955  the  average  cotton  plant  already  shoxved  a much  higher 
fruiting  potential  than  on  August  1,  195U« 

But  the  main  forecasting  problem,  on  August  1 refers  to  estimating  the  rate 
at  which  bolls  are  being  formed  on  that  date.  An  approximation  to  that  rate  can 
be  derived  by  noting  that  the  total  amount  of  fruit  on  the  average  plant  increases 
from  zero  to  A,  in  about  6 weeks.  The  increase  during  the  first  3 weeks  is  about 
the  same  as  during  the  last  3 weeks.  The  average  weekly  rate  of  fruiting  during 
the  entire  6~week  period  is  thus  approximately  A/6,  The  rate  at  which  fruit  is 
being  set  as  of  August  1 can  be  derived  from  the  indicated  plant  capacity  (a) 
and  the  percent  of  fields  in  each  of  the  three  stages  of  mturity.  Plants  in  the 
square  and  small  boll  stages  are  setting  fruit  at  an  average  weekly  rate  of 
approximately  A/6,  if  the  increase  is  assumed  to  be  practically  linear  over  the  6- 
week  period.  Plants  in  the  large-boll  stage  are  no  longer  increasing  their  total 
number  of  fruit.  Hence,  the  average  rate  of  fruiting  for  all  plants  in  terms  of 
fruit  set  per  week,  is  ,065  (A/6)  + ,l81i.  (A/6)  + ,751  (o)  = ,0l.\.l$A  or  about  6 
units  per  week  as  of  August  1,  195U.  In  1955  the  fruit  was  being  set  at  a rate 
of  ,2l!.9(A/6)  + ,213(A/6)  + ,538  (o)  = ,077A  or  13.1  units  per  10  feet  of  row  as 
of  August  1,  Plotting  the  actual  bolls  formed  betx-jeen  August  1 and  September  1 
in  I95I4  and  1955  against  the  rate  of  fruiting,  a proportional  relationship  betx^reen 
the  txTO  variables  is  observed.  The  slope  of  the  proportional  line  is  2,97.  In 
other  words,  the  number  of  blooms  and  bolls  still  to  be  formed  after  August  1 is 
about  2,97  times  the  weekly  fruiting  rate  computed  from  the  maturity  classifica- 
tion data.  The  increase  in  bolls  is  shown  in  table  5.J-I5. 


Table  - Bloom  and  boll  counts  per  10  feet  of  row  as  of 

August  1 and  September  1 


Kind  of  fruit 

19^5 

1955 

August  :September 

1 : 2. 

August 

1 

Septembe] 

1 

Number  : Number 

Number 

Number 

Blooms  and  small  bolls,,,, 

Large  bolls,, ,,,,, 

28,7  : 12,1 
22,6  : 56,6 

23.5 

20.U 

all. 7 
S3.S 

Total 

51.3-  i.  68.7  ! 

U3.9  s 

83.2 

Change  from  August  1 to  September  1 J 

+ 17 

+ 39.3 

As  pointed  out  abov^  the  observed  ratio  (or  slope)  of  additional  bolls  formed 
to  the  rate  of  fruiting  is  approximately  3*  This  empirical  result  may  reflect  a 
basic  limitation  of  the  plant  to  add  bolls  during  this  interval  of  time.  For 
instance,  the  source  of  the  additional  bolls  is  largely  the  August  1 squares. 
Consequently,  we  should  like  to  know  if  the  conputed  weekly  rate  of  setting  all 
kinds  of  fruit  is  the  same  as  the  weekly  rate  of  setting  bolls  on  August  1,  or 
how  it  may  be  related  to  the  setting  of  all  fruit.  The  squares  which  are  set 
after  August  1 provide  a definite  clue  that  such  is  the  case*  While  the  rate 
of  fruiting  indicates  the  increase  in  all  kinds  of  fruit  in  one  week  which,  if 
continued  for  3 weeks,  would  result  in  a similar  number  of  new  squares  being  added 
to  the  plants.  This  is  apparently  about  what  happened  in  195^  since  38.9  new 
squares  were  present  by  September  1.  Actually,  the  rate  of  setting  squares  and 
bolls  must  have  been  about  the  same 5 that  is,  equal  to  the  rate  of  fruiting. 

Since  three  weeks  are  requred  for  all  the  squares  present  on  August  1 to  reach 
the  boll  stage,  the  ratio  of  the  bolls  added  to  the  weekly  rate  of  fruiting  is 
necessarily  a function  of  the  time  required  for  the  squares  to  reach  the  boll 
stage  and  the  weekly  rate  of  setting  squares.  The  observed  ratio  (approximately  3) 
of  bolls  added  to  the  weekly  rate  of  fruiting  on  August  1 seems  to  reflect  the 
time  interval  required  for  all  of  the  squares  present  to  reach  the  boll  stage. 

The  various  approaches  studied  in  connection  with  the  ISSh  data  were  used  and 
tested  in  light  of  the  plant  and  fruit  characteristics  for  19^5'*  The  actual 
August  1 counts  without  making  any  allowance  of  the  difference  in  stage  of 
maturity  between  the  two  years  result  in  forecasts  which  are  too  low  due  to  the 
lateness  of  the  crop  in  1955  as  compared  to  195U.  It  would  seem  more  logical  to 
take  into  consideration  the  additional  squares  which  may  be  expected  to  be  set 
after  August  l,in  making  the  yield  forecast.  That  is,  the  squares  to  be  added 
after  August  1,  that  is  the  i;0.7,  are  treated  the  same  as  the  8h,9  which  were 
counted  on  August  1,  The  multiple  regression  equation  computed  from  the  195U 
data  indicates  that  26,3  large  bolls  will  be  added  between  August  1 and  September 
1 which  is  considerably  less  than  the  38,1  observed* 
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The  "probability  of  survival"  model  studied  in  19^h  was  also  tested.  It  was 
possible  to  study  the  validity  of  parameter  based  on  the  average  age  of  fruit  by 
means  of  tagged  fruit  counts.  The  number  of  bolls  which  would  reach  maturity, 
based  on  the  "probability  of  survival"  m.odel,  are  given  below.  The  fields  vjere 
classified  into  U maturity  categories  as  follows:  (l)  large  bolls  present,  212 

fields j (2)  no  large  bolls,  but  small  bolls  present,  6?  fields;  (3)  no  large 
or  small  bolls,  but  blooms  present,  18  fields;  and  (i|.)  only  squares  present,  98 
fields.  The  number  of  fields  in  each  category  was  used  to  weight  the  postulated 
parameters  to  obtain  the  average  probability  of  survival  to  be  used  for  each  of 
the  four  classes  of  fruit.  The  postulated  parameters  and  the  weighted  values 
used  for  19$^  given  in  table  5.U6, 


Table  - Probability  of  survival  parameters  for  categories  of 

fruit  by  field  stage  of  maturity  and  xTOighted  values 
based  on  1955  data 


Kind  of  fruit 

Field  stage 

of  maturity 

Weighted 

Value 

U) 

^21 

(3) 

Large  bolls,,,,,,. 

1,000 

. 

1,000 

Small  bolls ,,,,,,, 

.761 

.779  : 

,765 

Slooins 

,500 

.512  : 

.957 

_ 

.530 

Squares, 

.239 

.2[!l^  ; 

457 

.50 

.315 

Number  of  fields..: 212  :6?  :18  :98  :395 


Stages  1 and  2,  and  3 and  Ij.,  could  be  combined  for  practical  purposes, 
Hoxfever,  the  four  stages  have  been  used  in  this  analysis.  The  computed  average 
or  weighted  values,  as  shoxm  in  the  last  column  on  the  right,  indicate  the  number 
of  bolls  that  will  reach  maturity.  The  average  numbers  of  fruit  counted  on 
August  1 are  given  in  table  Squares  to  be  added  after  August  1 vsere 

treated  the  same  as  the  squares  counted  on  August  1,  The  expected  number  of 
bolls  reaching  maturity  is  1,000  (20oii)  + ,765  (17*2)  + ,530  (6,3)  + *3l5  (125.6) 
76,5,  The  number  of  large  bolls  counted  on  October  1 was  75 #3 • If  a 5 percent 
allowance  is  made  for  cotton  missed  in  picking^  the  indicated  bolls  per  10  feet 
of  row  X'jhich  would  be  ginned  is  75*3  (,95)  = 71,5,  The  number  of  bolls  per  10 
foot  row,  based  on  ginning  data  and  the  average  x^eight  per  boll,  for  the  1955 
crop  was  72 ,U, 

The  third,  or  enpirical,  model  studied  in  connection  with  the  19$h  data 
indicates  that  the  number  of  bolls  expected  at  the  end  of  the  season  would  be 
(20,14)  + (17,2)  + ( ,2216) (125,6)  = 65,It.  This  is  slightly  less  than  indicated 
by  the  multiple  regression  approach  and  considerably  less  than  the  nxoraber  of 
bolls  picked  and  on  the  plant  at  maturity. 
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Based  on  the  results  to  date,  the  rate  of  fruiting  approach  and  the  "prob- 
ability of  survival"  model  appear  to  give  satisfactory  results  when  the  stage  of 
maturity  of  the  plants  is  taken  into  consideration.  While  the  multiple  regres- 
sion and  empirical  teclmiques  offer  feasible  approaches,  the  parameters  appear 
to  be  subject  to  considerable  year  to  year  fluctuations. 


September  1 Forecast;  By  September  1,  the  forecasting  problem  for  the  belt  is 
primarily  one  of  determining  the  total  number  of  bolls  and  blooms  per  unit  and 
the  weight  of  seed  cotton  per  boll.  The  blooms  and  bolls  already  on  the  plants 
by  September  1 seem  to  determine  the  yield.  Results  for  195U  and  19^5  indicate 
that  the  yield,  based  on  this  count  and  the  weight  per  boll,  represent  about  91 
percent  of  the  cotton  that  will  be  ginned.  For  Oklahoma  and  the  High  Plains  of 
Texas,  a small  amount  of  cotton  is  produced  by  squares  present  on  September  1 
when  the  crop  is  late.  For  States  in  which  there  is  relatively  little  cotton 
open  by  September  1,  a method  of  estimating  the  weight  per  boll  may  be  needed. 
However,  for  the  belt  as  a whole,  the  average  weight  per  boll  through  September  1 
differs  only  slightly  from  the  final  cumulative  average  for  all  cotton  picked 
during  the  entire  season.  The  data  for  September  1,  195^  give  the  following 
yield  per  acre: 


Gross 
pounds 
of  seed 
cotton 
per  acre 


= (Bolls  per  field)  (Seed  cotton  per  boll  in  grams)  (Sq,  ft,  in  acres) 
(Grams  in  pound)  (Sq,  feet  in  field  plots) 


= (332,6)  (9.02U)  ih3%0)  = 1156 
(h^3.^92)  U36.792) 


Pounds  of  seed  cotton 
ginned  per  acre 


1156  ( .91)  = 1052 


Pounds  of  lint  ginned 
per  acre 


1052  (.37) 


389 


The  Board’s  September  1 forecast  was  336  pounds  of  lint  per  acre  for  the 
10  States, 


1 Forecast,  ^he  large  bolls  set  by  October  1 account  for  the  number 

reaching  maturity  by  harvest.  However,  the  October  1 counts  are  complicated 
10-St^P^r^^^^^^  pactices.  Cotton  is  being  harvested  in  most  areas  of  the 

September.  The  procedure  followed  in 

that  had^eL''ni^vL''^%^°  include  bolls 

to?L  3 ^ the  counts  were  to  correspond  to  the 

otal  final  production  and  not  merely  to  the  portion  remaining  for  harvest  as 
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of  any  date.  It  appears  that,  where  a field  has  been  picked  only  once  prior  to 
October  1,  an  accurate  count  can  be  obtained  by  including  the  burrs  in  the  total. 
However,  if  the  field  has  been  picked  more  than  once,  or  snapped  by  either  the 
farmer  (or  enumerator),  the  total  count  was  too  low.  Where  the  cotton  has  been 
hand  snapped,  the  October  1 count  is  apt  to  be  much  too  low.  In  fields  which 
have  been  picked  by  hand  or  machine,  the  count  is  someiifhat  too  low  after  the 
second  picking  because  pickers  knock  off  dried  burrs  from  the  previous  picking. 
Also,  it  may  be  more  difficult  for  the  enumerators  to  see  burrs  after  cotton 

has  been  picked  because  of  the  lack  of  any  distinctive  color  or  shape  to  make 

them  stand  out  against  leaves  and  branches.  In  such  cases,  the  September  1 
count  of  bolls  and  blooms  has  been  used  as  the  total  count  of  large  bolls  set 
for  the  season.  As  some  mortality  of  bolls  will  occur  in  a month’s  time,  the 
October  1 count  can  be  expected  to  be  somewhat  lower  than  the  September  1 count. 

An  alternative  solution  xTOuld  be  to  count  only  bolls  still  on  the  plants 
at  the  time  of  each  visit  and  relate  that  count  to  cotton  still  to  be  picked. 
Current  ginning  data  up  to  the  date  of  the  survey  could  be  added  to  the  forecast 
of  cotton  still  to  be  harvested,  as  computed  from  fruit  still  on  the  plants, 
to  provide  a forecast  of  the  total  crop.  Such  a procedure  might  not  be  satis- 
factory if  there  is  any  appreciable  lag  between  the  time  the  cotton  is  picked 
and  when  it  is  taken  to  the  gin,  A third  alternative  would  be  to  tag  all  large 

bolls  on  a subsample  of  units,  or  on  half  of  a unit  (lO  feet  of  row),  and 

determine  the  disappearance  of  tagged  large  bolls  between  September  1 and 
October  1,  or  the  additional  large  bolls  formed  during  the  month  (untagged 
bolls  on  October  l)  to  add  to  September  1 large  bolls  to  arrive  at  a total  for 
the  season. 

For  October  1,  the  forecasting  procedure  reduces  to  a total  count  of  large 
bolls  and  the  weight  of  seed  cotton  per  boll.  However,  a li.  percent  reduction 
for  cotton  missed  in  picking  is  still  assumed,  but  no  allowance  is  made  for 
small  bolls  and  blooms  not  reaching  maturity  as  is  necessary  on  September  1,  The 
October  1 data  and  accumulated  boll  weights  for  1955  give  the  following  yield 
per  acre! 


Gross  pounds  of 
seed  cotton 
per  acre 


= (301)  (5,027)  (U3560)  = ioii7 
(ii53.592)  (138,792) 


Pounds  of  lint 

cotton  ginned  = 1005  (,37)  = 372 
per  acre 


This  yield  applies  to  an  acreage  in  cultivation  as  of  August  1,  Acreage 
abandonment  between  August  1 and  harvest  has  been  of  the  order  of  1 or  2 percent 
in  19$h  and  1955.  The  October  1 forecast  by  the  Crop  Reporting  Board  Xijas 
369  pounds  of  lint  for  the  10-State  area. 
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CornI  Analysis  of  the  195U  surveys  resulted  in  two  distinct  ^eld-forecasting 
(ievices  for  the  September  1 and  October  1 forecast  dates:  (l)  a relationship 

on  September  1 between  the  total  accumulated  ear  sizes  for  a row  (or  unit)  and 
the  weight  of  grain  at  “maturity",  and  (2)  an  actual  harvesting  of  corn  from  the 
plots  with  the  weights  being  determined  and  adjusted  to  a standard  moisture  con- 
tent, Results  from  the  1955  surveys  seemed  to  bear  out  the  validity  of  these 
two  procedures  even  though  the  crop  was  grown  under  vastly  different  conditions. 
In  195U>  the  season  was  very  dry  and  the  crop  was  early  while  in  19 55^  there 
was  ample  rainfall  and  the  crop  was  slower  in  maturing.  In  1955>  a survey  was 
also  conducted  on  August  1 to  develops  forecasting  procedure  for  that  date.  By 
the  time  a field  reaches  the  “milk"  stage  the  ear  length  is  established.  Prac- 
tically all  fields  in  the  Southern  States  will  have  reached  this  stage  by 
September  1,  even  in  years  when  the  crop  is  late.  By  October  1 the  total 
dry  matter  is  laid  down  even  though  the  corn  is  not  ripe  enough  to  harvest. 
Therefore,  corn  on  the  sample  plots  can  be  weighed  to  determine  the  yield.  The 
weight  must  be  adjusted  to  a standard  moisture  content  and  an  allowance  must 
be  made  for  harvesting  loss.  In  1955,  corn  found  in  the  field  after  the 
farmer  harvested  the  crop  averaged  U percent  of  the  indicated  gross  yield.  This 
compares  eith  the  9 to  10  percent  found  in  195Ue 

August  1 Forecast:  On  August  1,  it  is  necessary  to  forecast  the  total  number 

of  ears.  In  many  States  all  the  ears  have  not  yet  formed  by  that  date.  In 
addition,  the  weight  per  ear  must  be  estimated  from  : (l)  an  assumed  average 

weight,  (2)  a forecast  of  the  weight,  based  on  the  size  of  the  early-formed 
ears,  or  the  rate  at  which  the  crop  is  developing.  Preliminary  studies  suggest 
that  a rapid  rate  of  crop  development  may  also  mean  a higher  weight-  per  ear. 

Two  procedures  for  estimating  the  total  ear  count  have  been  considered. 

Both  indicate  promise,  but  probably  can  be  refined:  (l)  assuming  a constant 

ratio  of  ears  with  grain  to  number  of  stalks  per  row,  and  (2)  using  the 
stage  of  development  to  estimate  the  fraction  of  total  capacity  represented  by 
the  observed  ear  count.  The  latter  procedure  is  similar  to  that  used  to 
forecast  the  total  set  of  fruit  for  cotton.  The  1955  data  for  Tennessee  were 
analyzed  on  this  basis,  as  the  crop  was  later  in  this  State  than  in  any  of  the 
other  States  in  the  survey.  Fields  were  classified  into  four  maturity  categories: 
Cl)  less  than  25  percent  of  the  stalks  having  ears  or  silked  ear  shoots  (14.5*8 
percent  in  this  group),  (2)  25  to  I49  percent  of  the  stalks  having  ears  or 
silked  ear  shoots  (10,U  percent  in  this  group),  (3)  50  to  80  percent  of  the 
stalks  having  ears  or  silked  ear  shoots  (18,8  percent  in  this  group),  and  (I4.) 
over  80  percent  of  the  stalks  having  ears  or  silked  ear  shoots  (25,0  percent  in 
this  group).  It  was  assumed  that  the  total  ear  capacity  was  linearly  related 
to  the  fraction  of  stalks  having  ears  or  silked  ear  shoots.  That  is,  on  the 
average,  the  ears  or  silked  ear  shoots  counted  on  August  1 in  the  I4  categories 
of  fields  represented  12,5  percent,  37,5  percent,  65  percent  and  90  percent 
of  the  total  “ears"  which  will  form.  However,  experience  in  the  Southern  States 
indicate  that  only  about  90  percent  of  the  total  stalks  have  ears.  Consequently, 
the  average  percent  of  capacity  represented  by  the  counts  was  taken  to  be  12,5/90, 
37,5/90,  65/90,  and  90/90  respectively  f or  the  four  categories.  Or,  the  average 
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unit  (or  field)  had  only  ( .h^8)(  ,139A)  + ( .10l4)(  ,U7a)  + ( ,188)(  .722A)  + (.25) 
(I.OOA)  = .I1.93A,  where  A is  the  total  ears  to  be  formed  per  60  feet  of  row. 

The  August  1 count  of  "ears"  xijas  18, U per  60  feet  of  row,  hence,  the  forecast 
of  the  total  number  of  ears  which  x-dll  form  is  l8.l!./,U93  = 37.3  per  60  feet  of 
row.  The  September  1 ear  count  was  actually  35.5  per  60  feet  of  row. 

Using  the  first  procedure,  which  assumes  a constant  ratio  of  "ears"  to 
stalks,  the  analysis  indicates  that  about  1,20  ears  will  form  for  every  stalk 
counted  on  August  1,  Hox-jever,  e:q)erience  in  the  Southern  States  indicates  that 
only  about  90  percent  of  those  "ears"  will  produce  grain.  This  procedure  would 
indicate  (28.5)  (l,20)  = 3U.2  "ears"  per  60  feet  of  row.  Preliminary  study  of 
weight  per  ear  and  total  ear  potential  suggests  that  for  each  10  additional 
ears  expected  per  60  feet  of  row,  the  weight  per  ear  increases  about  one-tenth 
of  a pound, 

September  1 Forecasts  For  September  1,  the  relationship  between  accumulated  ear 
sizes  and  x^ieight  of  ear  corn  for  the  sample  plots  seems  adequate  for  forecasting 
a gross  yield  per  acre.  The  indicated  relationship  between  accumulated  ear 
length  and  freight  of  ear  corn  on  15  feet  of  rowr  is  approximately: 


Pounds  of  ear  corn 
per  15  ft,  row  = ,0i^5  A 
(15,5^  moisture) 

IfJhere  X = accumulated  number  of  inches  of  ear  length 
in  15  feet  of  rox^  (measured  over  husks) 


The  sample  plots  in  each  field  contain  four  such  l5-foot  row  sections.  For 
fields  in  which  the  corn  is  ripe,  ears  would  be  husked  and  weighed,  and  sample 
ears  selected  for  determination  of  moisture  content  and  shelling  percentage.  The 
average  weight  of  ear  corn  for  all  sample  plots  would  be  used  to  compute  a gross 
yield  per  acre.  The  yield  per  acre  may  be  computed  from  ear  length  in  immature 
fields  and  from  the  weight  of  ear  corn  in  fields  where  corn  was  matxire  enough  to  Xu'edgh, 
The  27)4  immature  fields  indicate  a weight  of  10,73  pounds  of  ear  corn  per 
60  feet  of  row  and  100  mature  fields  show  10.77  pounds.  The  yield  per  acre  at 
standard  moisture  content  would  be: 


Gross  pounds  of 
shelled  corn 

per  acre  = (lbs,  of  ear  corn)  (shelling  percent) (sq,  ft,  in  acres) 

(15,5^  moisture)  (lbs,  in  bushels)  (length  of  row)  (row  width) 

= (10.7U)  (80.22)  (U3560)  _ ,, 

(5571WT37E7FX 


Net  pounds  of 
shelled  corn 
per  acre 
(15.5^  moisture) 


= 32.1  (.90)  = 28,9 
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The  Crop  Reporting  Board September  1 forecast  was  27.3  bushels  per  acre 
for  the  10  States*  If  even  ripe  corn  is  not  to  be  picked  and  xreighed,  a similar 
relationship  between  accumulated  ear  length  and  the  xvBight  can  be  used  ro  esti- 
mate the  weiglit  of  ear  corn  per  15  feet  or  rox'j.  The  indicated  relationship 
for  ripe  ears  iss 


Pounds  of  ear  corn 

per  15  ft.  row  = ,053  X 

( 15.5^3  moisture) 


To  obtain  the  net  jdeld  per  acre,  a harvesting  loss  of  about  10^  must  be  sub- 
tracted from,  the  gross  yield.  In  195h,  post-harvest  gle anings were  about  9 percent 
of  the  gross  yield  indicated  on  October  1,  In  1955^  the  gleanings  were  only  U 
percent.  Post-  harvest  experience  gained  in  connection  with  the  Iowa  State  Corn 
Project  indicates  that  gleanings  are  usually  about  10  to  l5  percent  of  the  gross 
yield  indicated  by  harvesting  sample  plots, 

October  1 Forecast,  As  the  total  dry  matter  is  laid  down  by  this  date,  the 
sample  plots  can  be  harvested  and  the  yield  estimated  from  the  weight  of  corn 
found. 


The  indicated  yield  would  be  computed  at  standard  moisture  content  and 
adjusted  for  harvesting  losses.  The  indicated  1955  yield  per  acre  was: 


Gross  pounds  of  shelled 
corn  per  acre  (l9,2^ 
moisture) 


(lbs,  of  ear  corn)  (shelling  pet.)  (sq.ft,  in  acres)  = 
(lbs,  in  bushels)  (length  of  row)  (row  xjidth) 


(12.1)  (.796)  (h3560)  = U19,  552  = cc:  o 

m m (3.1j75)  “uyTT 


Gross  pounds  of  shelled 

corn  per  acre  (l5.5^  = (35.9)  (.956)  = 3^t.3 

moisture) 

Wet  pounds  of  shelled 

corn  per  acre  (l5.5^  = 3h,3  (.90)  = 30,9 

moisture ) 


The  Crop  Reporting  Board's  October  1 estimate  was  27, k bushels  per  acre 
for  the  10  States,  The  Board's  December  1 estimate  was  28,2  bushels.  In  addi- 
tion to  the  procedures  which  have  been  discussed,  a nximber  of  other  specific 
relationships  have  been  studied  based  on  totals  per  15  feet  of  rox-j  and  the 
weight  of  corn  harvested  from  the  sample  plots. 
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The  19Sh  data  indicated  that  surface  area  or  length  of  an  ear  was  more 
highly  correlated  with  weight  of  ear  corn  than  was  the  volume  of  the  ear.  Con 
sequently,  the  1955  studies  were  restricted  to  surface  area  and  ear  length 
relationships.  A model  based  on  the  amount  of  surface  area  covered  by  kernels 
i.e,  "producing  surface",  was  set  up  for  two  maturity  classes  as  follows; 

“ t>o  + bi  (Lj_  X Cj_  X Fj_)  + 

where 

Wi  = wt,  of  ear  corn  (tenths  of  lbs,  at  0%  moisture)  in  15  ft,  row 
Lj^  = length  of  ears  in  l5  ft.  row  (inches) 

“ circumference  of  ears  in  15  ft,  row  (inches) 

Fj^  = percent  fill  of  sample  ears  (decimal  fraction) 

= random  error  component  with  mean  zero 


For  fields  in  the  Dent  or  Ripe  stage,  data  for  the  sample  plots  indicate; 
August  1 W = l5.5  ,002ii0  (L  X C X F) 

r2  = .63,  = 7.99,  Sv.  = .00018,  and  N = 102 

Sept.  1 VJ  = lh,h  + .00298  (L  X C X F) 

R2  = .67,  Sg  = .09U,  = .00015,  and  N = 189 

For  fields  in  the  Milk  and  Dough  stage  the  corresponding  equations  are; 


August  1 W 
r2 

Sept,  1 W 


16. U + .002l|.  (L  X C X F) 

.53,  Sg  = 10.7,  S^i  = .00023,  and  N = 90 
12.7  .0031  (L  X 0 X F) 

.71,  Sg  = 6,90,  S^^  = .00038,  and  W = 35 


A simple  relationship  between  length  of  ears  in  15  feet  of  row  and  weight 
of  ear  corn  gives  the  following  results  5 

For  fields  in  the  Dent  or  Ripe  Stage: 


August  1 W = ,332  + .381  L 

Y?  = .80,  Sq  = 5.8U,  Sfei  = .0189,  and  N = 102 

Sept,  1 W = 1,75  + •hh$  D 

r2  « .78,  S^  = 7.70,  S^^  = .0181+,  and  W = I89 

For  fields  in  the  Hilk  or  Dough  Stage 

August  1 W = ,612  + ,361).  L 

= ,7b,  S^  = 8.05,  S^^  = .0230,  and  W = 90 

Sept,  1 ¥ = ,76,  Sg  = 6.26,  S^2  = .0367,  and  N 35 

Winter  Wheat:  The  meager  sample  of  fields  in  the  spring  of  1955  makes  any  analysis 

highly  sepculative.  However,  the  work  indicates  that  in  the  Great  Plains  it  is 
desirable  to  express  yield  forecasts  in  terms  of  the  total  acreage  standing  at  the 
time  of  the  first  survey.  In  years  of  heavy  abandonment,  the  acreage  that  will 
actually  be  harvested  is  too  much  of  an  iinicnown  before  harvest.  Even  after  har- 
vest, the  acreage  actually  combined  may  still  be  in  doubt  because  only  parts  of 
fields  may  be  combined.  Under  these  conditions,  the  grower  can  estimate  the 
acres  combined  in  any  field  only  approximately. 

While  the  same  type  of  production  check  data  as  for  cotton  are  not  available, 
growers  seem  able  to  report  accurate  production  data.  But  where  portions  of  fields 
had  been  abandoned,  growers  were  unable  to  estimate  accurately  the  acreage  actually 
harvested. 


The  type  of  approach  which  is  being  considered  for  a May  1 forecast  would  in- 
volve an  estimate  of  the  heads  expected,  based  on  a stalk  or  tiller  count.  This 
indicates  the  total  number  of  heads  which  can  form.  The  fraction  xjhich  might  be 
expected  to  produce  heads  is  probably  related  to  the  May  1 stage  of  maturity.  As 
few  fields  have  headed  by  May  1,  the  average  weight  of  grain  per  head  must  be  assumed 
or  estimated  from  other  plant  characteristics. 
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By  June  1 the  number  of  "heads"  present  probably  represents  the  total  that 
can  be  e^qjected  to  form  by  harvest.  Length  of  head  appears  to  be  established  early 
and  the  total  length  of  all  heads  in  a unit  appears  to  be  a satisfactory  indicator 
of  the  weight  of  grain  to  be  expected.  However,  for  fields  in  the  ripe  or  hard 
dough  stages,  the  grain  can  be  hairvested  and  threshed  to  obtain  the  vjeight  of 
grain.  The  July  survey  is  largely  a post-harvest  visit  since  a majority  of  the 
fields  are  harvested  prior  to  this  time.  For  late  maturing  fields,  heads  can  be 
harvested  and  threshed  to  obtain  weight  of  grain.  The  July  1 weight  of  grain  per 
unit  for  these  fields  could  be  combined  with  June  1 indication  from  harvested 
fields  to  obtain  an  indication  for  all  sample  fields. 


5.6  Yield  Characteristics  of  Fields  and  Plots  within  Fields  by  Location 


A study  was  made  of  yield  differences  between  fields  located  on  and  off  roads 
on  county  highway  maps.  While  it  has  frequently  been  more  convenient  and  cheaper 
to  use  a route  sample  in  objective  yield  work,  the  question  of  biases  vjhich  may  be 
associated  with  such  samples  has  made  the  interpretation  difficult.  As  county 
highway  maps  provide  a suitable  frame  for  sarrpling  all  fields  on  public  roads,  each 
field  in  the  present  survey  was  classified  as  being  on  or  off  a road  on  the  county 
highway  map.  In  most  States,  public  roads  cover  the  range  of  agricultural  varia- 
tion present!  consequently  a probability  sample  of  fields  on  such  roads  might  give 
unbiased  yield  characteristics  for  all  fields  in  a given  area.  Tables  5.U7  and 
show  the  average  cotton  and  corn  counts  for  fields  in  the  10-State  area 
classified  according  to  this  criterion. 


Table  5.U7  - Classification  of  cotton  fields  by  location  with  respect 
to  roads  on  county  highway  maps 


Month  and  Item 

On  Roads 
(1) 

Off  Roads 
(2) 

(2)  * (1) 

August  1: 

No,  of  burrs,  open  bolls,  and  large 

13.6% 

unopened  bolls  per  ii.O  ft.  row,.,. 

92.6 

68.2 

Distance  between  rows  (ft-), 

3.S6 

213 

3.36  • 
181 

9k  M 

Number  of  fields 

September  1: 

Number  of  burrs,  open  bolls  and  large 

unopened  bolls  per  [|0  ft,  row 

236.6 

230.9 

91. 

Number  of  fields-. - 

211 

179 

October  1 (Final  Pre-harvest  Survey); 

No,  of  burrs,  open  bolls,  and  large 
unopened  bolls  per  liO  ft,  rox^ 

299.1 

289.5 

96.3% 

Number  of  fields...... 

215 

182 

Table  5.^8  - Classification  of  corn  fields  by  location  with  respect 
to  roads  on  county  highway  maps 


Month  and  Item 

On  Roads 
(1) 

Off  Roads 
(2) 

(2)  ^ (1) 

August  1; 

Number  of  ears  per  60  ft,  row.,.. 

30.7 

30.8 

100.3^ 

Distance  between  rows  (ft,)..,,,. 

3.h$ 

3.U9 

101.2^ 

Number  of  fields 

151 

221 

— 

October  1 or  final  pre-harvest  surveys 
Number  of  ears  per  60  ft,  row..... 

30,6 

30.5 

99.9% 

iMeight  of  ear  corn  for  60  ft,  row. 

12.0 

12,3 

102. S% 

Number  of  fields .................. 

155 

227 

Table  suggests  there  may  be  important  differences  for  cotton  fields  on 

and  off  such  roads.  Fields  on  roads  had  reached  a more  advanced  stage  of  maturi- 
ty by  August  1 than  fields  off  roads.  In  addition^  the  distance  between  rox\rs 
is  greater  for  fields  on  roads.  The  September  1 and  October  1 differences  in  boll 
count  are  not  statistically  significant.  However,  the  large  differences  found 
on  August  1 suggest  that  there  may  still  be  a small  upward  bias  associated  with 
fields  on  roads  because  of  their  more  advanced  stage  of  development  by  August  1 
resulting  in  an  earlier  maturity. 

Data  for  com  fields  show  only  very  small  differences  and  in  the  opposite 
direction  from  those  found  for  cotton, 

V/ithin  sample  fields  the  pairs  of  sample  plots  were  selected  by  two  procedures* 
But  the  enumerators  were  not  informed  of  that  fact.  For  the  first  field  an  enumer- 
ator encountered  in  any  size  and  shape  group,  the  sample  plots  were  located  accord- 
ing to  predetermined  random  steps  and  rox^j  numbers  starting  from  the  first  corner 
of  the  field  encountered  in  approaching  the  field.  For  the  second  field,  and  every 
other  field  thereafter  in  each  group,  sample  plots  were  located  systematically 
within  the  nearest  80  rows  and  80  steps  from  the  first  corner  of  the  field.  The 
differences  shown  in  Tables  ^,U9  and  ^,^0,  are  not  significant  though  all  counts  are 
higher  for  the  random  plots. 
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Table  ^,h9  - Random  vs,  systematic  method  of  locating  pairs  of  sample 
plots  in  cotton  fields  - final  pre-harvest  survey 


Method  of  plot  location 


Count 

Random 

(1) 

System. 

(2) 

(2)  * (1) 

Number  of  burrs,  open  bolls,  and  large 
unopened  bolls  per  itO-foot  row. ........ 

297.6 

215 

290,3 

182 

97.5:^ 

Number  of  fields 

Table  5»50  - Random  vs,  systematic  method  of  locating  pairs  of  sanple 
plots  in  corn  fields  - final  pre-harvest  survey 


I^thod  of  plot  location 


Count 

Random 

(1) 

System, 

(2) 

CM 

Number  of  ears  per  60  ft.  row 

30.7 

12.3 

22k 

30.I^ 

12.0 

158 

99.0% 

96,9% 

Weight  of  ear  corn  60  ft,  row  (lbs,).... 
Number  of  fields 

If  the  differences  in  tables  $,h9  and  5.50  really  represent  true  yield  dif- 
ferences, it  seems  likely  that  a systematic  scheme  which  would  put  the  plots 
farther  into  the  field  would  eliminate  them. 


5.7  Tables  of  Selected  Yield  Characteristics  by  States 


Cotton  Surveys  I Pertinent  data  for  August  1,  September  1,  and  October  1 used  in 
the  yield  studies  are  summarized  in  tables  5.50,  5.5l^  and  5.52? 
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Table  5.^0  - Cotton  co\int  data  August  1,  19$h  ^ 1955 


August  1,  195h 

August  1,  1955 

Large 

Large 

For  h hills  or  plants  1/ 

Row 

State 

Mo. 

fields 

bolls 

per 

No. 

fields 

bolls 

per 

Large 

bolls 

Small 

bolls 

Blooms 

Squares 

spacing 

(ft.) 

iiO  ft. 

_iiO  ft. 

(1) 

(2) 

(3) 

(h) 

(5) 

(6) 

(7) 

(8) 

(9) 

Ala, 

12 

82.6 

28 

86.5 

lit. 3 

13.2 

6.1 

73.3 

3.itit 

Ark. 

27 

68.6 

kh 

i^8.2 

it.it 

12,8 

6,ii 

90,2 

3.23 

Ga, 

8 

159. ii 

16 

I61i,6 

27.8 

20.5 

it.l 

53.0 

3.23 

La, 

7 

138. U 

18 

115.3 

13.8 

111.? 

7.2 

75.5 

3.37 

Miss , 

21 

162.0 

k2 

82.0 

5.5 

17.5 

6.2 

92.6 

3,13 

N.  C. 

3 

31.6 

8 

li.TS 

.50 

8.75 

6,38 

102.5 

3.61 

Okla. 

12 

10.3 

28 

16.7 

2.71 

3.68 

1.18 

15.6 

3.28 

S,  C, 

11 

22U.2 

20 

192. U 

26.it 

15.3 

it.8 

it5.8 

3.17 

Tenn, 

8 

33.2 

18 

2.61 

.56 

3.11 

1.72 

31.6 

3. Oil 

Texas 

77 

69.6 

17U 

87.0 

11.8 

i;.8 

1.5 

20.7 

3.75 

10 

States 

186 

90.1i 

39U 

8l.h 

11.11 

9.38 

1 

3.U5 

it6,it 

3.1i7 

1/  Column  h divided  by  column  5 is  the  expansion  factor  for  hill  counts  to  a 
Ii-O  ft,  row  basis. 


Table  5*5l  - Cotton  count  data  September  1,  195i^  and  1955 


Sept,l  counts->5U 

September  1 counts  - 



Large 

bolls 

Total 

bolls 

Large 

bolls 

For  it  hills  or  plants]/]  Total 

Wet 

weight 

Weight 

seed 

State 

or  fore- 

Large 

bolls 

Small 

bolls 

• Dolls 

seed 

cotton 

per 
itO  ft. 

cast 
itO  ft. 

per 
ho  ft. 

Blooms  :per  itO 
.ft,  row 

cotton 
per  boll 

per 

boll 

(1) 

(2) 

(3) 

(U) 

(5) 

(6)  : (7) 

(9; 

Ala. 

1 

212.2 

2lt0 

3111.5 

5U.3 

17.1 

5.6  s U8it.3 

6.82 

6,06 

Ark. 

3U2.)4 

itlit 

363.1 

50.8 

21.5 

it. 9 : 5itit.7 

6,67 

6.05 

Ga, 

193.2 

203 

281.1 

it2.8 

7.1 

1.5  5 337.6 

6.58 

6.21 

La. 

387.6 

t3S 

28U.2 

itO.6 

12,8 

2.7  : 392.7 

7.61 

6.01 

Miss. 

35I4..6 

it07 

3ii2.0 

51). 3 

21.3 

I1.3  : 503.2 

6.13 

5.82 

N,  C. 

302.0 

318 

276.9 

37.1 

9.1 

1.3  ! 35!).9 

Okla. 

115.6 

235 

132.5 

13.3 

6.9 

3.2  : 232.5 

5.86 

1).55 

S.  C. 

27i.it 

308 

339.5 

51.0 

6.7 

0.3  : 386.1 

7.95 

6.2U 

Tenn. 

257.8 

328 

232.9 

33.5 

17.it 

6.8  : itOl.l 

— 

— 

Texas 

130.6 

170 

15U.9 

18.0 

5.5 

1.5  i 225.1 

it.  73 

i;.5it 

io 

States 

226.6 

275 

233.8 

32.2 

10.8 

2.79;  331.8 

• 

5.61 

5.02 

1/  Column  3 divided  by  column  U is  the  expansion  factor  for  hill  counts  to  a 
i;0  ft,  row  basis. 
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Table  5.52  - Large  boll  counts  October  1,  1955  or 
final  pre-harvest  survey 


State 

No,  large 
bolls  per 
l!.0  ft. 

Wet  weight 
seed  cotton 
per  boll 

Dry  weight 
seed  cotto] 
per  boll 

Number 

Grams 

Grams 

Ala. 

ItOl 

6.27 

5.70 

Ark. 

U50 

5.6it 

h.92 

Ga, 

296 

5.92 

5.U7 

La. 

367 

5.60 

5.22 

Miss. 

ii26 

5.98 

5.29 

w.  c. 

307 

5.07 

It. 75 

Okla. 

262 

7.11 

5.92 

S.  C. 

359 

6,lU 

5.28 

Tenn. 

376 

5.69 

5,13 

Texas 

208 

11.77 

h.h2 

Td 

States 

301 

5.59lt 

5.03 

Corn  Survey r Pertinent  data  for  the  September  1 Survey  and  a summary  of  the 
final  pre-harvest  field  counts  are  given  in  table  5 #53. 


Table  5.53  - Summary  of  corn  counts  September  1,  1955  and  final  pre-harvest 


survey 


State 

No, 

fields 

select- 

ed 

^ „ : Final  pre- 

September  1 Survey  rharvest  survey 

Ear  characteristics 

Counts  per  60  ft,  row  : No,  : Field 

Length:  Cir-  : Per- 

of  :cum,  : cent 
ear  :or  ear:  fill 

Number  stalks:^  . : Row  : ear  : weight 

Total sWith  ^*®„;spac-  : with  : of  ear 

:ears  : ^ : ing  :grain  ; corn 

Number 

Inches: Inches  tPercent 

Number:Number:Number:  Feet  :Number:  Pounds 

Ala, 

52 

m • 

• • 

7.9  : 6.7  : 86 

0 0 0*0 

0 0 0 0 0 

25.8:  23.2  : 30.5  : 3.51;  : 29.2  : 12,7 

Ark. 

16 

9.0  : 7.1  : 77 

29.6:  27.1;  : 33.9  : 3,25  ; 25.8  : ll.l; 

Ga, 

72 

6.5  : 6,U  : 85 

23.7:  21.6  : 28.0  ; 3.U7  : 26.0  : 9.0 

La. 

12 

5,6  ; 5.2  : 89 

3I;.8:  30.6  : 1;1.9  : i;.21  ; Ll.l  : 13. U 

Miss, 

56 

6,8  ; 6,0  : 83 

31.2:  28,5  : 35.6  : 3.32  : 31.6  : 12.2 

N,  C. 

U8 

6.U  : 6,5  : 80 

32.9;  30.3  : U3.3  : 3.66  ; 36.8  : I6.I 

Okla. 

h 

7.h  : 7.0  : 86 

31;. 5:  33.5  : 3h.5  : 3.10  : 25.0  : 6.7 

S a C , 

38 

6,h  : 6,7  : 7ii 

28.8;  25.2  : 3h.l  : 3.73  : 33.1  : 10.7 

Tenn, 

k8 

6.0  ; 5.0  : 80 

27.8:  2U.3  : 35.2  : 3.33  : 30.1;  : 13.7 

Texas 

Sh 

6,9  : 6,)4  : 79 

23.0;  22,1;  : 30.2  s 3.27  : 26.8  : 11.1 

10 

States 

Uoo 

6.7  ; 6.2  ; 82 

• • 

27.6;  25.1  : 33.6  : 3.U7  ! 30.1;  12.0 

• • • • • 
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6.  Suinrriary  of  Projects  at  Statistical  Laboratories 


Studies  on  com  were  continued,  with  modifications,  at  the  Iowa  Statistical 
Laboratory,  Work  on  cotton  was  also  continued  at  North  Carolina  State  College 
Statistical  Laboratory.  In  addition,  the  laboratory  made  a study  of  the  "closed 
segment"  versus  the  "open  segment"  for  farm  surveys.  Only  a summary  of  the  re- 
sults from  these  two  projects  is  contained  in  this  report^  a more  detailed  account 
may  be  found  in  the  annual  reports  from  the  two  institutions, 

6,1  Corn  Project  at  loxfa  State  College 

Objectives  t 

(1)  To  collect  information  on  the  growth  characteristics  of  corn, 
as  a basis  for  making  early  season  yield  forecasts, 

(2)  To  compare  yields  reported  by  growers  with  those  obtained 
by  objective  methods, 

(3)  To  compare  the  volume  of  corn  measured  in  farmers  cribs  and 
bins  with  farmers’  judgment  estimates  of  bushels, 

(U)  To  ascertain  the  relationship  betx^een  size  and  weight  of  grain 
at  the  standard  15,5^  moisture  content. 


Method  of  Study t The  sample  of  200  farms  used  in  1953  and  19$h  x-jas  used  again 
in  1955,  On  August  1,  and  every  two  weeks  thereafter  until  harvest,  50  farms 
spread  across  Crop  Reporting  Districts  2,  5^  and  8 x^ere  visited.  Twenty-five 
of  these  farms  were  visited  on  every  occasion  while  25  new  farms  were  introduced 
on  each  trip.  Farmers  xjere  interviex^red  for  farm  size,  yield  forecasts,  acres 
planted,  acres  intended  for  harvest,  statement  of  last  year’s  production,  and 
cultural  practices. 

On  each  of  the  nex\r  farms  introduced  on  each  trip,  three  corn  plots,  each  2 
rows  ifri.de  and  25  feet  long,  were  randomly  selected.  The  number  of  stalks  and 
ears  on  each  row  were  counted  and  recorded.  The  length  and  circumference  of 
one-third  of  the  ears  in  the  plot  were  measured  on  the  stalk  and  then  picked, 
husked,  and  weighed.  Finally,  two  ears  from  each  plot  were  placed  in  a moisture 
proof  plastic  bag  and  sent  back  to  Ames  for  moisture  and  shelling  percentage 
deterrtiinations.  The  procedure  on  the  25  farms  which  were  revisited  on  each  trip 
was  slightly  different.  On  these  farms,  a plot  was  3 rows  wide  and  25  feet  long. 
The  number  of  ears  on  each  plot  was  counted  and  recorded.  On  each  trip  the 
investigator  went  back  to  the  same  3 plots  and  selected  two  ears  from  each  plot 
to  be  sent  back  to  Ames, 

After  harvest,  farms  were  visited  to  determine  the  amount  of  corn  left  in  the 
fields.  While  the  investigator  was  on  these  farms,  he  made  volume  measurements  of 
the  1955  corn  contained  within  the  cribs  and  obtained  the  farmers’  stated  produc- 
tion, utilization,  and  amount  of  corn  harvested  over  and  above  that  contained 


TArithin  the  cribs,  finally^  visits  were  made  to  several  A.S.C.  offices  for  data 
on  the  relationship  between  the  volume  of  corn  in  the  cribs  and  the  corresponding 
weight  of  shelled  corn.  Form  their  files,  data  on  initial  selling  volume  and  xjare- 
house  receipts  of  the  weight  of  shelled  corn  (with  moisture  determinations)  could  be 
obtained  and  coripared  for  different  shears  as  well  as  for  different  ].ocations,  it 
was  thought  desirable  to  use  this  information  in  an  initial  attempt  to  determine 
the  relationship  between  the  volume  of  ear  corn  and.  the  number  of  pounds  of  shelled 
corn  contained  within  this  volume. 

Results  of  Studies;  The  suiranary  of  reported  acres  intended  for  harvest  as  grain 
and  the  farmer's  estimate  of  final  production  shoxTOd  no  significant  changes  from 
one  visit  to  another,  over  the  period  August  10  to  mid-October,  Data  obtained 
from  the  objective  yield  work  showed  only  minor  variations  in  the  estiraated  number 
of  ears  per  acre  (approximately  11,000)  between  the  different  trips.  Hence,  the 
number  of  ears  per  acre  could  be  estimated  early  in  the  season  and  uas  numerically 
equal  to  about  90  percent  of  the  number  of  stalks  per  acre. 

The  average  weight  of  kernel  matter  per  acre  changed  with  stage  of  maturity 
over  the  season  as  was  to  be  e^q^ected.  The  most  interesting  feature  observed  in 
the  data  is  that  most  of  the  kernel  weight  was  laid  down  in  the  20  day  period  from 
August  10  to  August  30,  The  average  kernel  weight  per  ear  at  the  time  of  harvesting 
was  .III?  pounds  at  15,5  percent  moisture.  Estimates  of  the  amount  of  corn  left  in 
the  fields  after  picking  indicated  that  2,7  bushels  per  acre  x^ere  in  the  form  of 
loose  kernels,  and  13,0  bushels  per  acre  x^ere  on  ears  either  still  attached  to  the 
stalk  or  Ijang  on  the  ground.  Total  gleanings  aiiiounted  to  15,7  bushels  per  acre  or 
about  19,6  percent  of  the  gross  yield  actually  produced  by  the  plants. 

Ear  groxrth  observations  indicated  that  the  ma:;cimum  wet  weight  per  ear  xiras 
probably  reached  by  September  1,  but  onljr  about  92  percent  of  the  final  kernel 
x-jeight  X”ias  already  laid  doxm  by  this  date.  Information  of  this  nature,  collected 
over  several  years,  could  be  used  to  make  good  early-season  predictions  of  final 
kernel  xjeight.  The  surface  area  of  the  ear  also  reaches  its  maximxim  about 
September  1,  The  density  of  kernel  m.atter  per  square  inch  of  ear  surface  xjas 
approximately  the  same  at  harvest  time  for  both  years  studied.  The  kernel  sur- 
face area  on  August  10  is  within  a fexi  square  inches  of  the  surface  area  at  harvest 
time.  This  suggests  that  kernel  surface  (or  ear  size)  can  be  used  to  forecast  final 
ear  weight  at  harvest, 

Wet  ear  weight,  kernel  surface  area,  shelling  percentage,  and  dry  kernel  xieight 
per  sqxxare  inch  of  surface  area,  all  showed  a regularity  over  the  growing  season. 
There  seems  to  be  a definite  possibility  that  this  course  of  development  may 
be  used  "to  match  up"  different  crop  years  in  respect  to  crop  maturity.  In 
particular,  if  corn  matures  in  about  the  same  fashion  every  year,  a forecast  of 
average  xjeight  of  mature  grain  per  ear  could  be  made  early  in  the  season.  An 
objective  forecast  of  yield  could  be  made  by  observing  the  maturity  of  the  crop 
at  any  particular  date  and  the  length  of  time  remaining  for  the  ear  to  groxj. 
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The  relationship  between  crib  volume  and  farmers’  stated  number  of  bushels 
of  corn  in  the  crib  for  19^5  would  lead  to  an  indication  of  0,3789  bushels  per 
cubic  foot.  In  19$ki  i't  0,3^88  bushel  per  cubic  foot.  It  is  ordinarily- 
assumed  that  0,h  bushels  per  cubic  foot  is  correct.  Visits  made  to  two  A,S,C, 
offices  showed  a variation  in  the  true  relationship  between  districts  x^ithin  a 
given  year,  and  also  a year  to  year  variation  within  counties.  The  use  of  the 
same  conversion  factor  for  all  counties  and  all  years  does  not  appear  to  be  justi' 
fied.  An  estimate  based  on  farmers'  reports  of  bushels  in  the  crib  seem  to  be  to 
low. 


6,2  Cotton  Project  at  Worth  Carolina  State  College 
Objectives J 

(1)  To  compare  the  closed  segment  approach  with  the  farm-unit 
headquarters  approach  in  agricultural  surveys, 

(2)  To  continue  studies  of  sampling  and  nonsampling  errors  in 
determining  acreage  of  cotton  fields, 

(3)  To  investigate  random  and  nonrandom  methods  of  locating  sample 
plots  within  fields, 

Ol)  To  investigate  early  season  production  forecasts  from  subjective 
and  objective  data, 

(5)  To  investigate  the  efficiency  of  repeated  observations  on  the 
same  sampling  units  in  successive  years  for  yield  forecasts. 


Method  of  Study I The  universe  for  the  study  was  defined  as  the  open  country 
in  the  Eighth  Crop  Reporting  District  of  Worth  Carolina  from  which  125  sampling 
units  were  selected.  In  addition  to  the  segments  selected  from  the  entire 
population,  ten  sampling  units  which  had  been  used  in  19$h  viere  again  selected 
in  two  counties,  Cleveland  and  Union,  for  studying  repeated  observations  on  the 
same  sampling  units  in  different  years.  The  9x9  aerial  photographs  were  delin 
eated  to  include  the  areas  under  consideration  and  given  to  the  interviewers  whe] 
they  went  out  to  contact  the  farmers, 

A subsample  of  kO  sampling  units,  which  were  expected  to  contain  about  100 
cotton  fields,  was  selected  for  objective  counts.  Acreages  of  cotton  fields  in 
this  subsample  were  chain  measured.  Aerial  photographs  with  a scale  330  feet  to 
the  inch  were  also  obtained  for  the  100  cotton  fields  and  the  fields  delineated 
on  those  photographs  for  measurements  by  planimeter  and  rotometer. 
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The  objective  counts  were  made  as  of  August  1,  September  1,  and  the  plots 
harvested  whenever  enough  bolls  were  open  on  the  6 10-foot  double-row  plots  in 
each  of  the  100  fields.  Three  plots  were  selected  at  random  in  each  field  before 
the  first  visit  from  previous  delineations  on  the  photographs.  Three  other  plots 
were  selected  by  a systematic  nonrandom  procedure  similar  to  that  used  in  the 
more  extensive  surveys  in  the  Southern  States,  Small  bolls  were  tagged  on  one 
hill  bejT-ond  the  sample  plot. 

On  September  1,  mail  schedules  covering  forecasts  of  cotton,  corn,  and  wheat 
production  were  sent  to  the  liUO  farm  operators  found  in  the  sample  and  growing 
these  crops,  A total  of  176  returns  was  obtained  from  the  two  requests,  A 
subsaraple  of  approximately  UOO  farms  was  selected  for  a final  interview  early  in 
December, 

Results  of  Study s Administratively,  the  closed  segroent  approach  was  very  success- 
ful, The  9x9  aerial  photographs  were  very  helpful.  They  were  indispensible  in 
areas  where  poor  boundaries  were  shown  on  county  highway  maps.  It  X'jas  also  much 
easier  to  describe  an  area  when  a picture  was  available.  The  time  saved  in  loca- 
ting and  screening  sample  areas  more  than  pays  the  cost  of  the  photographs. 

From  an  administrative  point  of  view  the  closed  segment  is  also  suitable  for 
collecting  livestock  data.  Analysis  of  the  data  indicate  that  the  closed  segment 
is  statistically  more  efficient  than  the  farm  headquarters  approach.  The  increase 
in  efficiency  was,  in  general,  from  12  to  56  percent.  For  a general-purpose 
agricultural  survey  with  the  closed-segment  approach,  two  key  items  seem  to  hold 
a favorable  advantage  over  others  for  sample  allocation  studies.  These  are  past 
records  of  crop  average  harvested  and  number  of  farms.  Cropland  harvested  should 
be  preferred  because  it  has  a smaller  range  of  fluctuation  and  the  allocation  to 
individual  segments  can  be  more  easily  carried  out  X'jith  aerial  photographs  (if 
the  segment  size  can  be  equalized  better).  The  other  criteria  considered  as  a 
basis  for  allocation  were  number  of  cotton  fields,  total  farm  acreage,  value  of 
livestock  sold,  and  number  of  hogs. 

Five  raeasurements  or  estim.ates  of  acres  x\rere  made  for  each  cotton  field. 

These  xjere;  Chain,  farmer's  estimate,  A,S,C,,  planimeter  and  rotometer  m.easure- 
ments  on  aerial  photographs.  The  chain  measurements  xrere  considered  to  be  un- 
biased, If  the  other  methods  are  expressed  as  a percent  of  the  chain  measure- 
ment, the  following  relationships  are  obtained;  Farmer's  estimate,  100^ 
planimeter,  103, 1|  rotometer,  10b,8|  and  A.S.C,  (as  obtained  from  county  offices), 
97*8.  For  the  segments  in  Cleveland  and  Union  counties  x-jhich  were  arbitrarily 
included  in  the  1955  sample,  no  comparisons  xjere  made  with  the  previous  year;  there 
had  been  little  agreement  in  195U  beix^reen  A,S,C,  measurements  and  farmiers’  esti- 
mates, However,  the  farmers*  estimates  xjere  in  total  quite  close  to  the  chain 
measureraent  total. 

In  1955  there  xjas  much  closer  agreement  among  the  three  methods,  chain, 
farmers’  estimate,  and  A.S.C,  A cotton  groxjers’  association  put  on  a drive  for 
farmers  to  plant  all  their  allotments,  iiany  farmers  called  for  pre-planting 
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measurements  and  raany  even  over-planted  (later  jDlox^ed  up).  I . 1955  the  striking 
similarity  in  A.S.C,  measurements  and  farmers*  estimates  reflected  acceptance  by 
farmers  of  A.S.C,  "measured"  figures. 

The  study  in  1955  substantiated  a finding  of  the  previous  year,  regarding 
random  and  nonrandomplot  selection  in  the  sample  fields.  The  counts  and  yields 
on  the  nonramdom  (systematic)  plots  were  lower  as  a wholes  nonrandom  plots  located 
in  the  interior  parts  of  the  field  xafouM  have  overestimated  the  yield j on  the 
border  and  end  roxjs  they  underestimated  the  yield.  Percentagewise,  the  nonrandom 
bias  for  September  1 large-boll  counts  was  -6, Op  compared  with  a -6,9%  found  in 
195U  for  two  plots  per  field. 

The  studies  relating  to  early-season  production  forecasts  by  corabiiing 
subjective  and  objective  tyiae  data  indicate  a correlation  of  tlie  order  of  ,91 
between  the  expected  production  reported  per  field  and  final  production  per  field. 
These  are  iirproved,  by  including  objective  counts,  to  R values  of  ,92  to  I'lhen 

acreage  is  held  constant,  the  correlation  between  the  forecasted  jaeld  per  acre 
and  the  final  yield  per  acre  is  reduced  substantially. 

The  tagging  data  reveal  that  an  estimated  63  percent  of  the  cotton  crop  was 
made  from  large  bolls  which  were  squares  on  August  1,  and  33  percent  from  large 
bolls  on  September  1 which  were  classified  as  small  on  August  1,  Only  about  3 
percent  of  the  crop  came  from  bolls  that  were  large  August  1 and  the  remaining 
1 percent  from  fruit  that  was  not  present  on  August  1,  but  appeared  as  small  bolls 
on  September  1, 

The  data  available  for  investigating  the  efficiency  of  forecasts  from,  repeated 
observations  on  the  same  sampling  units  on  successive  years  is  meager.  However, 
the  correlations  between  the  same  characteristics  in  two  different  years  for  the 
items  studied  were  ,98  for  cotton  acreage,  ,89  for  number  of  tracts,  ,8i|.  for 
number  of  tracts  xiith  cotton,  and  ,92  for  number  of  cotton  fields.  The  correlation 
indicate  that  this  method  of  sampling  in  the  same  segments  on  successive  occasions 
is  practical.  It  was  concluded  that  further  investigation  should  be  made  of 
additional  characteristics  on  larger  samples. 


7.  Operations  and  Costs 


The  research  program  costs  can  most  readily  be  discussed  in  3 sections,  the 
June  Interview  Survey,  the  objective  measurement  work,  and  the  October  1 and 
December  1 surveys  on  a subsanple  of  the  farms  enumerated  in  June, 

7.1  June  Acreage  Survey 

The  June  Survey  using  the  "open-segment"  approach  was  conducted  the  same  in 
100  counties  as  in  195U.  The  same  segments  were  also  used  except  that  the  2S 
heavily  populated  segments  were  increased  to  79  in  1955  and  their  size  reduced 
proportionately  to  facilitate  enumeration  of  those  areas.  Also,  a supplemental 
list  of  1,000  large  farms  in  the  100  counties  was  to  be  enumerated.  In  addition, 
the  "closed-segment"  approach  was  tried  in  101  area  segments  dispersed  over  85  new 
counties  in  the  nonwheat  stratum  of  the  10-State  region. 

The  1955  research  program  x^as  administered  through  the  State  Statisticians* 
Offices,  similar  to  the  way  the  19514  program  was  administered.  A nexj  development 
was  the  hiring  of  Assistant  State  Supervisors  in  most  States.  Each  State  put  one 
of  its  statisticians  in  charge  of  the  x-jork.  That  statistician  and  an  Assistant 
State  Supervisor  attended  the  regional  training  school  at  Memphis.  State  training 
schools  for  enumerators  were  held  and  field  work  was  supervised  by  the  Statistician 
and  his  assistant.  One  enumerator  was  hired  for  the  "open  segment"  and  large  farm 
interviews  in  each  county,  except  in  a few  instances  where  the  workload  x^as  too 
heavy. 


Principal  State  costs  of  "open -segment"  enumeration  and  comparison  Xfdth  last 
year  are  shoxm  in  tables  7,1,  7.2,  and  7.3 » Total  absorbed  costs  remained  about 
the  same  as  the  previous  year.  Supervision  by  statisticians  seemed  to  take  about 
the  same  amount  of  time  even  though  the  number  of  schedules  increased  by  23  percent. 


Table  7.1  ~ Comparison  of  size  and  cost  of  19514 
and  1955  open  segment  survey 


Item 

Year 

June  19 5U 

June  1995 

Number  of  i ntervi  rtatr  , . - ^ * t 

2,795 

3,1(03  1/ 

State  office  costs s 
"Out-of  pocket".---....,. 

i?2h,h96 

11,638 

■s32,970 

11,963 

Absorbed. ................ 

Total  

'^36,13l4 

il(l(,933 

1/  Includes  863  large  farms 
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Table  7.2  - Principal  costs  of  open  segments  in  State  offices  in  1955 


Item 

Direct 

dollars 

Absorbed 

dollars 

Total 

dollars 

Supervisor  training 

1«507 

2,239 

3,7li6 

Ass*t.  supervisor  traini ^ . . . . ^ - 

1,891 

1^891 

Interviewer  recruitment. 

1^333 

Professional. 

817 

2,867 

Rec-.  clerks, ...................... 

63k 

L.  A . clerks 

15 

Interviewer  training. ............... 

10,207 

Professional, ..................... 

208 

1,529 

Ass • t , supervisors 

553 

Reg.  clerks 

22 

Interviewers 

7,895 

Survey  proper 

22,177 

Professional. 

1,157 

2,185 

Ass*t-  supervisors 

1,221 

Reg . clerks 

621 

L.  A.  clerks......... 

2 Oil 

Interviewers ,. 

16,789 

Editinp  questionnaires 

2,579 

Professional. 

318 

1,858 

Ass • t supervisors. ................ 

298 

Reg . clerks 

8 

L,  A.  clerks.. 

97 

Total 

32,970 

11,963 

lilt,933 

Table  7.3  - State  office  costs  per  schedule 


in  open  segments 

Item 

June  19 5h 

June  1955 

••Out-of-pocket”  t » - 1 , 

8,88 

9,69 

3.52 

Absorbed 

h.22 

Total 


: 13.10 


: 13.22 


Enumeration  of  the  closed  segments  was  done  by  the  statistician  and  Assis- 
tant State  Supervisor,  Higher  pay  of  these  individuals  no  doubt  made  the  cost 
per  closed  segment  more  than  if  enumerators  had  done  the  work.  Table  7.4  shows 
the  cost  of  the  closed  segment  work. 


Table  7.h  - Cost  of  closed  segment  enumeration 


Item  [ Cost 

Direct 

Absorbed,., ’ l^C^-3 

Total • 05,^^ 

Cost  per  segment ,..,J  55,33 


In  1955,  the  verification  studies  were  conducted  on  about  200  fields  alloted 
equally  to  cotton,  corn,  sorghum,  and  soybeans.  These  fields  were  selected  from 
the  aerial  photographs  used  in  the  closed-segment  portion  of  the  June  Survey, 

This  insured  that  each  field  selected  for  study  appeared  on  a large-scale  photo- 
graph, An  enlarged  sketch  for  each  sample  field  was  also  drawn  to  scale  on 
graph  paper  to  permit  space  for  the  recording  of  additional  data  or  notes  as 
might  be  required.  This  work  was  performed  largely  during  September,  The  cost 
of  this  work  is  given  in  table  7,5, 

Table  7.5  - Cost  of  acreage  verification 


Item  I Cost 

Direct : §1,313. 7U 

Absorbed : 725.77 

Total,,,. ,:"X2,039.5i 

Cost  per  field, : 10,20 
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7,2  October  1 and  December  1 Surveys 

The  October  1 Survey  was  conducted  by  mail  with  nonrespondent  follow-up  on  a 
subsapple  of  the  open  segments  enumerated  in  June,  Operators  in  one-half  the 
segments  were  chosen  for  the  mail  sample.  All  operators  residing  within  these 
segments  and  reporting  any  crops  in  June  were  mailed  questionnaires.  Operators  in 
one-half  the  segments  (actually  | of  the  total  segments)  receiving  the  mail 
questionnaire  were  chosen  for  the  nonrespondent  interviews*  Four  hundred  and 
five  of  the  mail  schedules  were  usable  for  one  or  more  items.  Three  hundred  and 
thirty  nonrespondents  irere  interviewed  during  the  last  week  in  September  when 
the  final  objective  yield  survey  was  being  conducted.  In  most  cases,  the  same 
enumerators  were  used  for  both  types  of  surveys.  The  December  1 Survey  was 
modified  to  concentrate  and  speed  up  the  interviewing  in  fewer  counties.  It  was 
felt  that  any  livestock  survey  at  this  time  of  year  should  be  made  in  a very  short 
period  to  reduce  bias  which  might  be  associated  with  rapidly  changing  livestock 
numbers.  Consequently,  it  was  decided  to  conduct  a separate  or  independent  mail 
and  interview  survey.  Farm  operators  in  segments  chosen  for  the  October  1 Survey 
in  one-half  the  counties  were  sent  mail  questionnaires.  Farm  operators  in  the 
segments  chosen  for  October  1 nonrespondent  interviews  in  the  other  half  of  the 
counties  were  selected  for  the  December  1 interview  sample.  This  gave  a mail 
inquiry  of  operators  in  one-fourth  the  segments  and  an  interviei^r  sample  of 
operators  in  one-eighth  of  the  segments.  There  were  309  usable  mail  returns  or  a 
53  percent  response  to  the  inquiry  and  325  farm  operators  were  interviewed.  The 
post-harvest  objective  yield  interviews  were  also  obtained  at  this  time  where 
practical. 

No  central  training  school  for  State  Supervisor  or  enumerators  was  held.  The 
costs  are  summarized  in  table  7,6, 


Table  7,6  - Fields  cost  for  October  1 and  December  1 
Surveys 


Item 

Cost 

Salaries 

^2,811,63 

Mileage 

1,015,33 

Government  car  ......................... 

h6,00 

Per  Diem 

258.00 

Supplies  ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

,71 

Other  

72, 5h 

Total : C>ij.,20h,21 


The  direct  cost  totaled  (^2,817.81  and  the  absorbed  costs  were  Il,386,h0 
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7.3-  Objective  Yield  Surveys 


The  field  activities  were  under  the  supervision  of  the  State  Statisticians  * 
Offices  in  the  States  concerned.  These  surveys  were  conducted  as  of  August  1^ 
September  1,  and  October  1 for  UOO  corn  fields  and  hOO  cotton  fields.  Post- 
harvest interviews  and  field  gleanings  were  carried  out  on  a subsample  of  fields. 
The  October  1 Survey  and  the  final  post-harvest  survey  were  conducted  at  the  same 
time  as  the  October  1 acreage  and  Production  Survey  and  the  December  1 Livestock 
Survey,  The  samjjle  fields  were  selected  from  those  farms  reporting  the  specified 
crop  acreage  in  June,  Mo  central  training  school  was  held  for  State  Supervisors, 
but  personnel  from  Washington  assisted  the  State  Supervisor  prior  to  the  first 
survey  in  training  enumerators  during  a one-day  training  session.  The  overall 
modification  made  in  the  procedures  and  sample  size  from  19$h  resulted  in  sub- 
stantially lower  costs  per  field  in  1955.  The  costs  are  summarized  in  table  7,7, 


Table  7,7  - Cost  of  Objective  Cotton  and  Corn  Yield 
Surveys 


Month 

Total  costs 

Average  costs 
per  field 

August  1 

$11,278. 29-^^ 

$lii,80^> 

September  1 , , . , • 

8,l)40.2lt 

10,61 

October  1 

8,175.00 

11.35 

Post  harvest  , , . , 

3,639.20 

11,66 

Total : ^>31,232. 73 


■«-  Includes  training  costs 


The  direct  costs  totaled  $21,398,66  and  the  absorbed  costs  h9,83U.07.  The 
absorbed  costs  x<rere  $8,138.30  in  195h  when  the  number  of  sairple  fields  was  only 
about  1/3  of  the  number  used  in  1955, 
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